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United States District Court 

Eastern District of Virginia 
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PHOTO CURE ASA 

V, 

JON W. DUD AS, 

Under Secretary of Commerce for 
Intellectual Property and 
Director of the United States 
Patent and Trademark Office 
and JOHN J, DOLL, 
Commissioner for Patents, 
United States Patent and 
Trademark Office 

TO: (Name and address of Defendant) 
Jon W. Dudas 

Under Secretary of Commerce for Intellectual Property 
and Director of the United States Patent and Trademark Office 

c/o Office of the General Counsel - — 

United States Patent and Trademark Office 
Madison Building East, Room 10B20 
600 Delany Street 

YOU AREfffEREBV SUMMONED and required to serve on PLAINTIFF'S ATTORNEY (name and address) 
Erik Kane 

Kenyon & Kenyon LLP 
1500 K Street NW 
Suite 700 

Washington DC 20005 
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60 



days after service 



an answer to the complaint which is served on you with this summons, within 

of this summons on you, exclusive of the day of service. If you fail to do so, judgment by default will be taken against you 
for the relief demanded in the complaint. Any answer that you serve on the parties to this action must be filed with the 
Clerk of this Court within a reasonable period of time after service. 



Fernando Gallndo, Clerk 



CLERX 



DATE 




/V, dodX 



(By) DEPUTY CLERK 
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RETURN OF SERVICE 



Service of the Summons and complaint was made by me (1) 


DATE 


NAME OF SERVER (PRINT) 


TITLE 


Check one box below to indicate appropriate method of service 



□ Served personally upon the defendant. Place where served: 



□ Left copies thereof at the defendant's dwelling house or usual place of abode with a person of suitable age and 
discretion then residing therein. 

Name of person with whom the summons and complaint were left: 

□ Returned unexecuted: 



□ Other (specify): 



STATEMENT OF SERVICE FEES 



TRAVEL 



SERVTCES 



TOTAL 



DECLARATION OF SERVER" 



I declare under penalty of perjury under the laws of the United States of America that the foregoing information 
contained in the Return of Service and Statement of Service Fees is true and correct. 



Executed on 



Date 



Signature of Server 



Address of Server 



(1 ) As to who may serve a summons see Rule 4 of the Federal Rules of Civil Procedure. 
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CLERK US DISTRICT COURT 
ALEXANDRIA. VIRGINIA 



Civil Action No. 



COMPLAINT FOR DECLARATORY 
JUDGMENT AND INJUNCTIVE RELIEF 

Plaintiff, for its complaint herein, alleges: 

NATURE OF THE ACTION 

1 - This is an action for a declaratory judgment that defendants' decision denying 

plaintiffs application for extension of a patent term under 35 U.S.C. § 156 is contrary to law, 

and for injunctive and other relief. 



2. Plaintiff seeks review of defendants' denial of plaintiffs application for extension 
of a patent term under 35 U.S.C. § 156. The decision ("Final Decision" ) of the Commissioner 
for Patents, the United States Patent and Trademark Office ("PTO"), dated May 13, 2008, 
denying plaintiffs application with respect to U.S. Patent No. 6,034,267 (the "'267 patent"), is 
attached hereto as Exhibit A. A copy of the '267 patent is attached as Exhibit B. A copy of the 



defendant Commissioner's initial decision ('"Notice of Final Determination"), dated April 1 1, 
2007, is attached as Exhibit C. 

3. This Action arises under 35 U.S.C. § 1 56 (added by the Drug Price Competition 
and Patent Term Restoration Act), and the Administrative Procedure Act, 5 U.S.C. §§ 701-706. 

JURISDICTION AND VENUE 

4. This Court has jurisdiction to hear this action and is authorized to issue the relief 
sought pursuant to 28 U.S.C. §§ 1331, 1338(a), 1361, 2201-2202, and 5 U.S.C. §§ 701^706. 
There exists between the parties an actual controversy, justiciable in character, in respect of 
which plaintiff requires a declaration of its rights by the Court. 

" '5: ^^^^ v 

THE PARTIES 

6. Plaintiff Photocure ASA ("Photocure") is a Norwegian public limited company 
having a place of business at Hoffsveien 48, NO-0377 Oslo, Norway. Plaintiff is the current 
owner of the '267 patent 

7. Defendant Jon W. Dudas is named in his official capacity as Under Secretary of 
Commerce for Intellectual Property and Director of the United States Patent and Trademark 
Office, Patent and Trademark Office, United States Department of Commerce. The Director is 
the head of the PTO and is responsible for superintending or performing all duties required by 
law with respect to the granting and issuing of patents, and is designated by statute as the official 
with responsibility for decisions to grant extension of patent terms under 35 U.S.C. § 156, which 
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was added by the Drug Price Competition and Patent Term Restoration Act of 1984. See 35 
U.S.C. §§ 3(a), 156(d) and (e). 

8. Defendant John J. Doll is named in his official capacity as Commissioner for 
Patents, Patent and Trademark Office, United States Department of Commerce. The 
Commissioner for Patents is the chief operating officer for the operation of the PTO relating to 
patents and is responsible for the management and direction of all aspects of the activities of the 
PTO that affect the administration of patent operations. See 35 U.S.C. § 3(b)(2XA). The Final 
Decision, dated May 13, 2008, denying plaintiffs application for patent term extension for 
Metvixia™ was issued in the name of the Commissioner for Patents. 

9. The '267 patent was issued by the United States Patent and Trademark Office on 
March 7, 2000, naming as inventors Karl E. Gierskcky, Johan Moan, Qian Peng, Harald Steen, 
Trond Warloe, and Alf Bjorseth. The '267 patent concerns treatment of actinic keratoses, among 
other disorders, by the technique known as photodynamic therapy ("PDT," also known as 
"photochemotherapy")- PDT is a medical treatment for eliminating unwanted cells, such as 
those of a tumor or other growth. PDT entails causing a light-sensitive molecule (a 
"photosensitizer"X,to accumulate in the unwanted cells, and then shining light of an appropriate 
wavelength on the cells, thereby activating the photosensitizer, which sets off a chain of events 
that culminates in the death of the cells. It is desirable that the photosensitizer accumulate 
primarily in the unwanted cells and to a lesser extent or not at all in neighboring, normal cells. 
Actinic keratosis is a premalignant warty lesion that occurs on the sun-exposed skin, e.g., face, 



scalp, or hands, of aged light-skinned people. It may develop into squamous cell carcinoma of 
low-grade malignancy or into basal cell carcinoma. 

1 0. The inventors discovered, among other things, a method of PDT treatment that 
entails administering methylaminolevulinate hydrochloride to a tissue to be treated, thereby 
inducing the accumulation of the photosensitizer protoporphyrin DC in the cells to be eliminated. 
This method affords substantial advantages over the use in PDT of aminolevulinic acid 
hydrochloride. See '267 patent at col. 1, 11. 9-20, col. 3, 11. 19-23, col. 5, 11. 25-32, col. 4, 1. 57- 
col. 5, 1. 9. Both methylaminolevulinate and aminolevulinic acid are converted by cells into 
protoporphyrin IX. The advantages that methylaminolevulinate affords over aminolevulinic acid 
include superior selectivity of uptake by target lesions, superior penetration of target lesions, 
reduced (unwanted) systemic distribution of the active ingredient, and reduced pain resulting 
from PDT. See id at col. 4, L 57-col. 5, 1. 9, In the '267 patent, the inventors were granted 
claims both to pharmaceutical compositions comprising methylaminolevulinate hydrochloride 
and to methods of photochemotherapeutic treatment comprising administering such 
compositions. 

11. The commercial embodiment of the '267 patent is Metvixia™, which contains 
methylaminolevulinate hydrochloride, along with inactive ingredients. While aminolevulinic 
acid hydrochloride had previously been marketed in the United States in other drug products, 
Metvixia™ was the first commercial drug product to contain methylaminolevulinate 
hydrochloride (an ester of aminolevulinic acid hydrochloride). Metvixia™ was a new drug as 
defined under Section 201(p) of the Federal Food, Drug, and Cosmetic Act ("FFDCA"), and 
accordingly a New Drug Application ("NDA") approved by Food and Drug Administration 
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("FDA") pursuant to section 505(b) of the Act, was required before the drug product could be 
commercially marketed. 

12. Photocure undertook the development of the product to establish, by adequate and 
well-controlled clinical trials, the product's safety and efficacy as a drug for treatment of actinic 
keratosis. Clinical studies on Metvixia™ (originally called "Metvix") began in 1997 outside the 
U.S. On February 24, 2000, Photocure filed an Investigational New Drug Application ("IND") 
with FDA for the Metvixia™ drug product 

13. On September 26, 2001, Photocure submitted anNDA for the product. FDA 
approved the NDA on July 27, 2004, permitting the commercial marketing of Metvixia™. The 
labeling approved by FDA describes Metvixia™ as an oil in water emulsion containing 
methylaminolevulinate hydrochloride at a concentration equivalent to 168 mg/g 
methylaminolevulinate. In combination with red light from a CureLight BroadBand Model 
CureLight 01 lamp, Metvixia™ is approved for use in treating non-hyperkeratotic actinic 
keratoses. On June 26, 2008, the FDA approved Metvixia™ in combination with red light from 
Aktilite® CL128, an LED-based narrow band lamp, for use in treating non-hyperkeratotic actinic 
keratoses. 

14. The approved Metvixia™ drug product falls within claims 8 and 9 of the '267 
patent and its approved use falls within claims 1 and 3-7 of the '267 patent. 

THE AGENCY DECISION UNDER REVIEW 

1 5. Section 1 56 of 35 U.S.C, added by the Drug Price Competition and Patent Term 
Restoration Act of 1984, permits the term of certain patents claiming approved drug products (or 



their use or method of manufacture) to be extended to compensate for the length of time involved 
in obtaining regulatory review of the drug product. 35 U.S.C. § 1 56(a) provides that the term of 
a patent "shall be extended" if the following requirements are met: 

(1) the term of the patent has not expired before an application is submitted under 
-subsection (d)(1) for its extension; 

(2) the term of the patent has never been extended under subsection (e)(1) of this section; 

(3) an application for extension is submitted by the owner of record of the patent or its 
agent and in accordance with the requirements of paragraphs (1) through (4) of subsection (d); 

(4) the product has been subject to a regulatory review period before its commercial 
marketing or use; 

(5) (A) * * * the permission for the commercial marketing or use of the product after such 
regulatory review period is the first permitted commercial marketing or use of the product under 
the provision of law under which such regulatory review period occurred[.] 35 U.S.C. § 156(a). 

Plaintiff's '267 patent satisfies each of these requirements. Defendants were therefore under a 
mandatory duty to extend the term of this patent in accordance with the provisions of 35 U.S.C- § 
156. 

16. On September 20, 2004, plaintiff timely filed an application in the PTO for a 
section 156 patent term extension for the '267 patent, which had issued on March 7, 2000 and is 
set to expire on March 8, 2016. The PTO issued its Notice of Final Determination denying 
plaintiffs application on April 11, 2007. Plaintiff timely filed a Request for Reconsideration of 
the PTO's decision on November 9, 2007. The PTO issued its Final Decision denying plaintiff's 
application on May 13, 2008. The PTO's denial of plaintiffs application constitutes final 
agency action on the application. See 37 C.F.R. § 1.750. 

1 7. The PTO denied the application for a patent term extension for the '267 patent on 
the ground that it failed to satisfy the first commercial marketing requirement of 35 U.S.C. 
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§ 156(a)(5)(A). Even though Metvixia™ represents the first permitted commercial marketing or 
use of a drug containing methylaminolevulinate hydrochloride or a salt or ester of 
methylaminolevulinate hydrochloride as the active ingredient, the PTO reasoned that 
Metvixia™'s approval did not satisfy 35 U.S.C. § 156(a)(5)(A) because the term "product," as 
"used in 35 U.S.C. § 156(a)(5)(A) and defined in 35 U.S.C. § 156(f), is properly construed, 
according to the PTO, to mean the '"underlying molecule" exclusive of the "appended portions" 
that make the molecule an ester or salt. Final Decision at 5. Thus, the active ingredient of 
Metvixia™, according to the PTO, is aminolevulinic acid, and, since aminolevulinic acid 
hydrochloride previously was approved for commercial marketing, the approval of Metvixia™ 
did not represent the first permitted commercial marketing required by the statute. 

COUNT I 

1 8. Plaintiff repeats and incorporates by reference the allegations set forth in 
Paragraphs 1 through 17. 

19. Defendants acted in a manner contrary to law in denying plaintiffs application for 
a patent term extension for the '267 patent in violation of 35 U.S.C. § 156, including 35 U.S.C. § 
156(a)(5)(A). 

20. Tlie PTO's construction is contrary to law and will frustrate the overriding 
purpose of tide II of the Drug Price Competition and Patent Term Restoration Act, which is to 
encourage research and innovation, including the development of new active ingredients. 

COUNT II 



2 1 . Plaintiff repeats and incorporates by reference the allegations set forth in 
Paragraphs 1 through 20. 

22. Defendants' denial of plaintiff's application for a patent term extension for the 
'267 patent is arbitrary and capricious and not in accordance with law, and therefore should be 
.set aside under the Administrative Procedure Act, 5 U.S.C. §§ 701-706, including 5 U.S.C § 
706(2). 

RELIEF REQUESTED 
WHEREFORE, Plaintiff prays that the Court: 

23 . Issue a declaratory judgment that defendants acted unlawfully in denying 
plaintiff's application f or patent t er m extension; __„.._ , 

24. Issue a declaratory judgment that plaintiff s application for patent term extension 
satisfies each of the requirements set forth in 35 U.S.C. § 156; 

25. Issue an order setting aside the defendant Commissioner's denial of plaintiff 
Photocure's application for patent term extension; 

26. Issue an order compelling defendant Commissioner to comply with the 
requirements of 35 U.S.C. § 156(d)(2)(A) and, after compliance with those requirements, to take 
action to extend the term of U.S. Patent No.6,034,267 in accordance with the provisions of 35 
U.S.C. §156; 
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27. Award plaintiff its cost and reasonable attorneys' fees; and 

28 . Grant other or further relief as may be appropriate. 



OF COUNSEL: 
Richard L. DeLucia 
Deborah A. Somerville 
Kenyon & Kenyon LLP 
1 Broadway 

New York, New York 10004 
(212)425-7200 

John W. Bateman 
Kenyon & Kenyon LLP 
1500 K Street, N.W. 
Washington, D.c'20005 
(202) 220-4200 



Respectfully submitted, 



Date: July 11,2008 




Erik C. Kane (VSB# 68294) 
Kenyon & Kenyon LLP 
1500 K Street, N.W. 
Washington D.C. 20005 



Tel: (202) 220-4200 
Fax: (202) 220-4201 
ekane@kenyon.com 



ATTORNEY FOR 
PHOTOCUREASA 
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EXHIBIT A 




United States Patent and Trademark Office 




P.O. Box 1450 
Alexandria, VA 22313-1450 



MAY 13 200B 



Kenyon & Kenyon 

One Broadway 

New York, NY 10004 



In Re: Patent Term Extension 
Application for 
US. Patent No. 6,034,267 



FINAL DECISION REGARDING PATENT TERM EXTENSION 
APPLICATION UNDER 35 U.S.C. § 156 
FOR ILS. PATENT NO. 6,034,267 

This is in response to the application for extension of the term of U.S. Patent No. 
6,034,267 ("the '267 patent") filed under 35 U.S.C: § 156 in the United States Patent and 
Trademark Office ("USPTO") on September 22, 2004 ("the PTE Application"), and the Request 
for Reconsideration of Final Determination of Ineligibility for Patent Term Extension filed on 
November 13, 2007 ("the Request for Reconsideration"). The PTE Application was filed by 
. PhotoCure ASA ("Applicant"), assignee and owner of the '267 patent. Extension was sought 
based upon the premarket review of METVIXIA™ (methyl aminolevulinate hydrochloride) 
under section 505(b) of the Federal Food Drug and Cosmetic Act f FFDGA"): Because the Food 
and Drug Administration ("FDA") and the USPTO have determined that the approval of 
METVIXIA™ (methyl aminolevulinate hydrochloride) does not constitute the first permitted 
commercial marketing or use of the "product," the PTE Application is DENIED and the Request 
for Reconsideration is DENIED . 



On July 27, 2004, the FDA approved NDA No. 2 1 -4 1 5 for METVIXIA™ (methyl 
aminolevulinate hydrochloride). 

On September 22, 2004, Applicant.timely filed the PTE Application in the USPTO. 

On November 7, 2006, the USPTO sent a letter to FDA, requesting the FDA's assistance 
in confirming that (1) the product identified in the PTE Application, METVIXIA™ (methyl 
aminolevulinate hydrochloride), was subject to a regulatory review period within the meaning of 
35 U.S.C. § 156(g) before its first permitted commercial marketing or use and (2) the PTE 
application was filed within the sixty-day period beginning on the date the product received 
permission under the provision of law under which the applicable regulatory review period 
occurred for commercial marketing or use, as required by 35 U.S.C, § 156(d)(1). The 
November 7, 2006, letter notes at page 2 that "[aminolevulinic acid hydrochloride had been 
previously approved by the FDA n and that "methyl aminolevulinate hydrochloride is an ester of 
aminolevulinic acid hydrochloride." ^ 



A. Factual Background 



On March 5, 2007, FDA responded to the USPTO stating (1) FDA's approval of 



Patent Term Extension for U.S. Patent No. 6,034,267 



Page 2 



METVIXIA™ (methyl aminolevulinate hydrochloride) does not represent the first permitted 
commercial marketing or use of the "product," as defined under 35 U.S.C, § 156(f)(1), and as 
interpreted by the courts, and (2) the PTE Application was timely filed. 

On April 1 1, 2007, the USPTO mailed a Notice of Final Determination - Ineligible 
("Notice") in which the USPTO states that the l 267 patent is ineligible for patent term extension 
under 35 U.S.C. § 156. In particular, the Notice states: 

By the explicit terms of section 1 56(f)(2), the term "product" as it relates to a 
human drug product means the active ingredient of the new drug product. The 
active ingredient in the approved product METVIXIA™ is methyl 
aminolevulinate hydrochloride, which, as an ester of the previously-approved 
aminolevulinic acid hydrochloride, is by statute the same product as 
aminolevulinic acid hydrochloride, ... Furthermore, the prior approval of the 
active ingredient aminolevulinic acid hydrochloride in LEVULAN® by the Food 
and Drug Administration was under section 505 of the FFDCA, the same 
provision of law under which regulatory review of the product METVIXIA™ 
occurred. 



On November 1 3 , 2007, Applicant filed the Request for Reconsideration. The Request 
for Reconsideration states at page 3 that "the proper inquiry is simply.based on the plain 
language of the statute, whether or not the active ingredient in Levulan®, namely, aminolevulinic 
.acid hydrochloride, is an ester (or the same as or a salt) of the active ingredient of Metvixia™." 
The Request for Reconsideration further states the following, at the paragraph bridging pages 3 
and 4: 

the active ingredient of Metvixia™ is the hydrochloride salt of the ester methyl 
aminolevulinate, whereas the active ingredient of Levulan® is the hydrochloride salt 
of the acid aminolevulinic acid. Aminolevulinic acid hydrochloride is not the same 
as, or a salt or ester of, methyl aminolevulinate hydrochloride. The product methvl 
aminolevulinat e hydrochloride therefore has not-been previously approved because 
aminolevulinic a cid hydrochloride does not "ffalll within the definition" of "product" 
as that term is properly construed See [Glaxo Operations UK Ltd v. Quigg, 894 
F.2d 392, 394 (Fed. Cir. 1 990)]. It therefore follows that Metvixia™ is not precluded 
from patent term extension eligibility by the previous approval of aminolevulinic acid 
hydrochloride. 

(Emphasis in the original). The Request for Reconsideration also states at page 5 that "there are 
substantial differences between methyl aminolevulinate hydrochloride and [5-aroinolevulinic acid 
("ALA")] hydrochloride, as evidenced by the attached Declaration of Dr. Kristian Berg in Support 
of Grant of Patent Term Extension with Respect to U.S. Patent No.- 6,034,267 and accompanying 
exhibits." 



Patent Term Extension for U.S. Patent No. 6,034,267 



B\ Decision 

1- The Plain Language of 35 U.S.C. § 156(f) Shows That METVDQA™ (methyl 
aminolevulinate hydrochloride) Is Not the First Permitted Commercial 
Marketing or Use of the "Product" As Required by 35 U.S.C. § 156(a)(5)(A) 

Section 156(a) of Title 35 sets forth several requirements that must be met before the 
Director can extend the term of a patent See 35 U.S.C §§ 156 (a)(lHa)(5), (d)(1), & (e)(1). 
Section 156(a)(5)(A) requires that: 

the permission for the commercial marketing or use "of the product ... [be] the first 
permitted commercial marketing or use of the product under the provision of law 
under which such regulatory review period occurred. 

(Emphasis added). The term "product" as used in section 1 56(a)(5)(A) is defined in section 
156(f)(1) as a "drug product," and the term "drug product" is defined in section 156(f)(2) as the 
"active ingredient of [a] new drug, antibiotic drug, or human biological product ... including any 
salt or ester of the active ingredient, as a single entity or in combination with another active 
ingredient." 35 U.S.C. § 156(f) (emph^ of section ' . 

156(f)(2), the term "product" .as used in section 156 includes: (i) a non-salified and non-esterified 
form of a molecule (/.e., the "active ingredient"); (ii) any salt of the molecule (/.e., the "salt ... of 
the active ingredient"); and (iii) any ester of the molecule (i.e., the tt ... ester of the active 
ingredient"). 1 Because a "product" includes all three forms, any salt of a molecule is statutorily 
the same "product" as any ester of the molecule for purposes of the patent term extension 
provisions in section 156. Further, the plain meaning of the phrase "any ester" encompasses any 
ester, including salified and non-salified esters.' 

Prior to the approval of METVDQA™ (methyl aminolevulinate hydrochloride), the FDA 
approved LEVULAN® (aminolevulinic acid hydrochloride). There is no dispute that ALA is 
present in both METVDCIA™ and LEVULAN® as the underlying molecule. For example, at 
page 2 of the Declaration attached to the Request for Reconsideration, Dr. Berg states that ■ 
METVDCIA™ "has as its active ingredient the hydrochloride salt of the methyl ester of ALA," 
and that LEVULAN® "has the hydrochloride salt of ALA as its active ingredient." 
Consequently, (he approved "product" is the same, for both METVDCIA™ and LEVULAN® 
under section 1 56, i.e., ALA merely formulated differently in each product The later approved 
METVDCIA™ (methyl aminolevulinate hydrochloride) thus does not represent the first permitted 
commercial marketing or use of the "product" under the provision of law under which such 
regulatory review occurred. The USPTO therefore concludes that the PTE Application does not 



'The plain language of section 156(f) makes clear that the same definition of "product" is 
to be applied throughout section 1 56. Section 1 56(f) explicitly states that its provisions are "for 
purposes of this section," Thus, the term "product" as used throughout 35 U.S.C. § 156^-for 
eligibility under section 156(a) and for enforcement under section 156(b)— has but one meaning. 
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satisfy the requirement of section 1 56(aX5)(A) and the *267 patent is ineligible for a patent term 
extension. Accordingly, the PTE Application must be DENIED. 



2. 



Judicial Precedent Confirms That METVTXIA™ (methyl aminolevulinic 
hydrochloride) Is Not the First Permitted Commercial Marketing or Use of 
the "Product" As Required by 35 U.S.C. § 156(a)(5)(A) * 



Judicial precedent confirms that the USPTO's application of the definition of "product " 
as that term is used in section 156(a)(5)(A), is correct. In Fisons v. Quigg, 1988 WL 150851 
(D.D.C. 1988) {"Fisons 7"). the district court addressed the meaning of the term "product " The 
district court considered both the plain language of section 156(a)(5)(A) and its legislative 
history. With respect to the latter, the district court observed: 

Upon examination, the specific purpose of Section 156(a)(5)(A) appears to have 
• been relatively narrow— to restore lost patent life only for "pioneer" drugs. A 
report by the Congressional Office of Technology Assessment ("OTA") to the 
97th Congress provided the factual foundation, for the restriction of patent 
restoration benefits to new chemical entities, the OTA report stated: "Although- 
important pharmaceutical innovations-may result from new therapeutic 
applications of existing chemicals ... many of the pharmaceutical breakthroughs 
that have occurred have resulted from NCE (new chemical entity) research and the 
development of NCEs generally has required more time and money than other 
types of innovation and has involved greater risks." The House Committee on 
Energy and Commerce explained that the bill "requires extensions to be based on 
the first approval of the product because the only evidence available to Congress 
showing that patent time has been lost is data on so-called class I, new chemical 
entity drugs." 

Fisons I, 1988 WL 150851 at *7. After making these observations, the district court found that 
Congress's intent was to restore patent life only to new chemical entities." The district court thus 
construed section 1 5 6(a)(5)(A) in a straightforward way: 

In the definitional provision of Section 1 56, the term "product" is defined as a 
••human drug product" 35 U.S.C. § 156(f)(1)(A). This term is further defined in 
the next subparagraph as "the active ingredient of a new drug, antibiotic drug, or 
human. biological product ... .including any salt or ester of the active ingredient, as 
a single entity or in combination with another active ingredient" 35 U.S.C. § 
156(f)(2) (emphasis added in original). Substituting this definition directly back 
into Section 1 56(a)(5)(A) yields the statement that a patent is ineligible for 
extension if it is not the first permitted commercial marketing or use of the active 
ingredient contained in that approved patented product 

IdLat*5. 
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The Federal Circuit affirmed the district court's interpretation. See Fisons v. Quigg, 876 
F.2d 99 (Fed. Cir. 1 989) ("Fisons //"). The Federal Circuit stated: "In sum, we hold that the 
district court correctly applied the definition given in 35 U.S.C. § 156(f) to the term 'product* 
used in section 156(a)(5)(A). We are convinced that such an interpretation comports with the 
intent of Congress as expressed in the statute." Fisons II, 876 F.2d at 1 02. 

The Federal Circuit later interpreted the term "active ingredient" in Pfizer, Inc. v. Dr. 
Reddy's Labs., Ltd., 359 F.3d 1361 (Fed. Cir t 2004). There, the Federal Circuit accepted the 
FDA's definition of the term "active ingredient" as meaning "active moiety." See id. at 1366 
(citing Abbreviated New Drug Application Regulations: Patent and Exclusivity Provisions, 59 
Fed. Reg. 50,338, 50,358 (F.D.A. Oct. 3, 1994)). It likewise accepted that "active moiety" means 
"the molecule or ion excluding those appended portions of the molecule that cause the drug to be 
an ester, salt ... responsible for the physiological or pharmacological action of the drug 
' substance," based upon the FDA's regulations. Id. (quoting 21 C.F.R. § 3 14.108(a)) (omission in 
original). Hence, the Federal Circuit has construed the term "active ingredient" as used in 
section 1 56(f)(2) to mean the underlying molecule, le. y the molecule or ion responsible for the 
physiological or pharmacological action of the drug, excluding those appended portions of the 
molecule that cause the drug to be an ester or salt. 



Substituting this definition for the word "active ingredient" as it appears in section 1 56, 
the term "drug product" in section 1 56(f)(2) must mean the underlying molecule as well as any 
salt or ester of the underlying molecule, since it is defined as "active ingredient ... including any 
salt or ester of the active ingredient." Further, because "product" is defined as "drug product" in 
section 156(f)(1)(A), "product" likewise must mean the underlying molecule as well as any salt 
or ester of the underlying molecule. That definition conforms with the plain language of section 
1 56(0- What is more, the Federal Circuit confirmed in Pfizer that only the first approval for any 
given "active ingredient" can trigger a patent terra extension under 35 U.S.C. § 1 56, regardless of 
whether that first approval was for an underlying molecule, a salt of the underlying molecule, or 
an ester of the underlying molecule. See Pfizer, 359 F.3d at 1 366 ("The statute [referring to 
35 U.S.C. § 156] foresaw variation in the salt or ester of an active ingredient, and guarded against 
the very loophole now urged."). 

Here, before approving METVDOA™ (methyl aminoleviilihate hydrochloride) in 2004, 
the FDA approved LEVULAN® (aminolevulinic acid hydrochloride) in 1999. As explained 
above, ALA is the underlying molecule in both METVDOA™ and LEVULAN®. ALA is simply 
formulated differently in the two different drugs: as a hydrochloride salt of its methyl ester in 
METVDOA™, and as a hydrochloride salt in LEVULAN®. However, the difference in 
formulation does not matter for purposes of defining a product in section 156. The statutory 
definition of "product" includes the underlying molecule as well as any salt or ester of the 
underlying molecule. Accordingly, METVDOA™ (methyl aminolevulinate hydrochloride) is not 
the. first permitted commercial marketing or use of the "product 31 as required by 
35 U.S.C. § 156(a)(5)(A) because of the earlier approval of LEVULAN® (aminolevulinic acid 
hydrochloride). 



Patent Term Extension for U.S. Patent No, 6*034,267 Page 6 

Finally, the FDA has issued a regulation defining the term "active ingredient" of a 
pharmaceutical product" for purposes of patent term extension under 35 U.S.C. § 156. 
Specifically, 21 C.F.R. § 60.1(a) states that "[tjhis part [referring to Part 60] sets forth procedures 
and requirements for the [FDA]'s review of applications for the extension of the term of certain 
patents under 35 U.S.C. § 156." That provision further states that "[FDA] actions in this area 
include [inter alia] [assisting the [USPTO] in determining eligibility for patent term 
restoration." 21 C.F.R. § 60.1(a)(1). Section 60.3 then provides a series of definitions to be used 
in Part 60 in addition to the definitions already contained in 35 U.S.C. § 1 56. 37 C.F.R. § 
60(b)(2) defines "active ingredient" for purposes of a patent extension to mean a drug's active 
moiety, i.e., its therapeutically active component. It states: 

Active ingredient means any component that is intended to furnish 
pharmacological activity or other direct effects in the diagnosis, cure, mitigation, 
treatment or prevention of disease, or to affect the structure or function of the 
body of man or of animals. The term includes those components that may 
undergo chemical change in the manufacture of the drug product and be present in 
the drug product in a modified form intended to furnish the specified activity or 
effect. 

21 C.F.R. § 60.3 (b)(2). Applying the FDA's regulations in this case, ALA is the "active 
ingredient" of not just LEVULAN® (aminolevulinic acid hydrochloride), but also of 
METVTXIA™ (methyl aminolevulinate hydrochloride); it is simply formulated as a 
hydrochloride salt of its methyl ester in METVDOA™, and as a hydrochloride salt in 
LEVULAN®. 

» 

The USPTO recognizes that Glaxo also concerns section 156(f). However, the USPTO 
observes that Glaxo is factually distinguishable because the Federal Circuit did not address the 
definition of "active ingredient" in that case. Rather, the Federal Circuit focused on the 
USPTO's argument that the term "product" did not have the literal meaning set forth in section 
156(f)(2), but instead meant "any 'new chemical entity,' /.e., 'new active moiety.'" Rejecting 
that argument, the Federal Circuit explained that Congress provided a definition of the terra 
"product" in section 156(f)(2) and that Congress "selected terms with narrow meanings that it 
chose from among many alternatives." Glaxo, 894 F.2d at 399 (footnoting as examples of other 
possible words "new molecular entity ," "active moiety," and "new chemical entity"). The 
Federal Circuit did not discuss the definition of the term "active ingredient" because, unlike here, 
the determination of the active ingredient was not in dispute in Glaxo. 

The most that can be said about Glaxo is that the Federal Circuit acknowledged that the 
term "product" was not expressly defined by Congress to mean "active moiety," since those 
words do not appear in section 156(f)(2). However, Glaxo does not hold that the term "active * 
ingredient" as used in section 156(f)(2) does not mean "active moiety." In fact, the Federal 
Circuit later accorded the term "active ingredient" with that precise definition in Pfizer. See 
Pfizer, 359 F.3d at 1366. Accordingly, the USPTO's determination that the '267 patent is 
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ineligible for extension pursuant to section 156 is supported by, and consistent with, Glaxo. As 
sucH, the PTE Application must be DENIED . 

3, Applicant's Argument That METVIXW M Is Eligible for Patent Term 
Extension Because Neither Methyl Aminolevulinate Hydrochloride nor Any 
Salt or Ester of Methyl Aminolevulinate Hydrochloride Has Been Previously 
Approved for Commercial Marketing or Use Is Unpersuasive 

Applicant states at page 3 of the Request for Reconsideration that 4t the proper inquiry is 
simply, based on the plain language of the statute, whether or not the active ingredient in 
Levulan®, namely, aminolevulinic acid hydrochloride, is an ester (or the same as or a salt) of the 
active ingredient of Metvixia™." At the paragraph bridging pages 3 and 4 of the Request for 
Reconsideration, Applicant concludes that the '267 patent is eligible for extension, because 
"[aminolevulinic acid hydrochloride is not the same as, or a salt or ester of, methyl 
aminolevulinate hydrochloride." 

In jnatt^ for Reconsideration, Applicant ignores 

both (i) the full scope of the relationship between aminolevulinic acid hydrochloride and methyl 
aminolevulinate hydrochloride, and (ii) the Federal Circuit's decision in Pfizer that the term 
"active ingredient," when properly construed, means the underlying molecule, le. 9 the molecule 
or ion responsible for the physiological or pharmacological action of the drug, excluding those 
appended portions of the molecule that cause the drug to be an ester or salt Applying the 
Federal Circuit's construction of the term "active ingredient" in Pfizer to the present case, ALA 
is the "active ingredient" of both METVIXIA™ and LEVULAN®. Consequently, the active 
ingredient in METVIXIA™ - ALA formulated as a hydrochloride salt of its methyl ester - has 
already been approved by the FDA with the approval of LEVULAN® (ALA formulated as a 
hydrochloride salt). Applicant's statement that neither methyl.aminolevulinate hydrochloride nor 
an ester or salt of methyl aminolevulinate hydrochloride had previously been approved, while 
correct, is irrelevant to the calculus here. "The U$PTO must therefore conclude that the PTE 
Application does not satisfy the requirement of section 156(a)(5)(A) and the '267 patent is 
ineligible for a patent term extension. Accordingly, the PTE Application must be DENIED . 

4. Applicant's Argument That There Are Substantia! Differences Between 
Methyl Aminolevulinate Hydrochloride and Aminolevulinic Acid 
Hydrochloride Is Unpersuasive 

Applicant states the following at page 5 of the Request for Reconsideration: 

there are substantial differences between methyl aminolevulinate hydrochloride 
and ALA hydrochloride, as evidenced by the attached Declaration of Dr. Kristian 
Berg in Support of Grant of Patent Terra Extension with Respect to U.S. Patent 
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No. 6,034,267 and accompanying exhibits. These include substantial differences 
in selectivity of uptake by target lesions, penetration of target lesions, (unwanted) 
systemic distribution, pain resulting from use in PDT, and mechanisms of cell 
uptake. Accordingly, methyl aminolevulinate hydrochloride should not be 
considered the same "product" as aminolevulinic acid hydrochloride (regardless 
of how "product" is construed). 

The existence of "substantial differences" between methyl aminolevulinate hydrochloride 
and aminolevulinic acid hydrochloride, even if verified, has no bearing on whether the PTE 
Application satisfies the .requirement of section 156(a)(5)(A). For the reasons stated in the analysis 
above, the approved "product" is the same for both METVDOA™ and LEVULAN® under section 
156, i.e., ALA merely formulated differently in each product Nothing in the statutory language of 
35 U.S.C. § 1 56 or injudicial precedent considering section 1 56 creates a "substantial differences" 
exception in the inquiry of whether the requirement of section 1 56(a)(5)(A) has been satisfied. For 
the reasons stated earlierherein, the USPTO concludes that the PTE Application does not satisfy the 
requirement of section 156(a)(5)(A) and the '267 patent is ineligible for a patent term extension. 
Therefore, the PTE Application must be DENIED . 



5. Conclusion 

For the reasons stated above, Applicant's request for extension of .the patent term of the 
'267 patent is DENIED, and Applicants Request for Reconsideration is DENIED . 

This is considered a final agency decision. 

Any correspondence with respect to this matter should be addressed as follows: 

By mail: Mail Stop Hatch- Waxman PTE 

P.O. Box 1450 
Alexandria, VA 22313-1450 



By FAX: 



(571) 273-7728 
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Telephone inquiries related to this determination should be directed to Raul Tamayo at 
(571) 272-7728. 

Robert A. Clarke 
Director 

Office of Patent Legal Administration 
Office of the Deputy Commissioner 
for Patent Examination Policy 

cc: Office of Regulatory Policy RE: METVDCIA™ (methyl aminolevulinate 

Food and Drug Administration • hydrochloride) 
10903 New Hampshire Ave., Bldg. 51, Rm. 6222 FDA Docket No.: 2007E-0001 
Silver Spring, MD 20993-0002 



Attention: Beverly Friedman 
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[57] ABSTRACT 

The invention provides a pharmaceutical compositions com- 
prising a compound of formula I: 

R 2 2 N~CEI 2 ax:H 2 — CHiCO-~OR l (!) 

wherein, R 1 and R a have any of the values defined in the 
specification; or a salt thereof; and a pharmaceutic ally 
acceptable carrier or excipient. The invention also provides 
a method for the diagnosis or photochemotherapeutic treat- 
ment of disorders or abnormalities of external or internal 
surfaces of the body using such compounds or salts, 
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1 2 

ESTERS OF S-AMINOLEVULINIC ACID AS been investigated as a photochemotherapeutic agent for 

PHOTOSENSITIZING AGENTS IN certain skin cancels. ALA, which is formed from succinyl 

PHOTO CHEMOTHERAPY Co A and glycine in the first step of heme synthesis, is to a 

limited extent able to penetrate the skin and lead to a 

The present invention relates to derivatives of 5 localised build-up of Pp; since the action of ferrochelatase 

5-arninolevulinic acid (ALA) and in particular to esters of (the metallating enzyme) is the rate limiting step in heme 

ALA for use as photosensitizing agents in photochemo- synthesis, an excess ofAlA leads to accumulatioii of Pp, the 

therapy or diagnosis. photosensitizing agenL Thus, by applying ALA topically to 

Photochemotherapy, or photodynamic therapy (PDT) as skin tumours, and then after several hours exposing the 

it is also known, s a recently up -coming technique for the 10 tumours to light, a beneficial photochemo therapeutic effect 

treatment of various abnormalities or disorders of the skin or may be obtained (see for example WO91/01727). Since the 

other epithelial organs or mucosa, especially cancers or skin covering basilomas and squamous cell carcinomas is 

pre-cancerous lesions, as well as certain non-malignant more readily penetrated by ALA than healthy skin, and since 

:lcsions for example skin complaints such as psoriasis. Pho- the concentration of ferrochelatase is low in skin tumours, it 

tochemo therapy involves the application of photosensitizing 15 has been found that topical application of ALA leads to a 

(photochemotberapeutic) agents to the affected area of the selectively enhanced production of Pp in tumours, 

body, followed by exposure to photoactivating light in order However, whilst the use of ALA represents a significant 

to activate the photosensitizing agents and convert them into advance in the art, photochemotherapy with ALA is not 

cytotoxic form, whereby the affected cells are killed or their always entirely satisfactory. ALA is not able to penetrate all 

proliferative potential dinrinished. 2Q tumours and other tissues with sufficient efficacy to enable 

A range of photosensitizing agents are known, including treatment of a wide range of tumours or other conditions and 

notably the psoralens, the porphyrins, the chlorins and the ALA also tends to be unstable in pharmaceutical formula- 

phlhalocyanins. Such drugs become toxic when exposed to tions. A need therefore exists for improved photochemo- 

light. therapeutic agents. 

Photosensitizing drugs may exert their effects by a van- 25 The present invention addresses this need and in particu- 

ety of mechanisms, directly or indirectly. Thus for example, lar aims to provide photochemotherapeutic agents which are 

certain photosensitizers .become directly toxic when acti- better able to penetrate the tumour or other abnormality, and 

- vated by light,- whereas others act to generate' toxic species; which have an enhanced photochemotherapeutic effect over 

e.g. oxidising agents such as singlet oxygen or other oxygen- those described in the prior art 

derived free radicals, which are extremely destructive to 30 In one aspect, the present invention thus provides corn- 
cellular material and biomolecules such as lipids, proteins pounds being esters of 5 -aminolevulinic acids or pbarroa- 
and nucleic acids. Psoralens are an example of directly ceutically acceptable salts thereof for use in pbotochemo- 
acting photosensitizers; upon exposure to light they form therapy or diagnosis. 

adducts and cross-links between the two strands of DNA In the esters of the invention the 5-amino group may be 

molecules, thereby inhibiting DNA synthesis. The unfortu- 35 substituted or unsubstitated, the latter case being the ALA 

nate risk with this therapy is that unwanted mutagenic and esters. 

carcinogenic side effects may occur. More particularly, the compounds for use according to 

This disadvantage may be avoided by selecting photo- the invention are esters of 5-armrjolevulinic acids with 

sensitizers with an alternative, indirect mode of action. For optionally substituted alkanols, ie. alkyl esters or substituted 

example porphyrins, which act indirectly by generation of 40 alkyl esters. 

toxic oxygen species, have no mutagenic side effects and Database Xfire, entries 3060978, 5347132, 5499790, 

represent more favourable candidates for photochemo- 5620924, 5633390, 5991317 and 6517740 (Beilstein); 

therapy. Porphyrins are naturally occurring precursors in the Cosmo Sogo Kenkyusho KK, Patent Abstracts of Japan, Vol 

synthesis of heme. In particular, heme is produced when iron 16; No. 156 (C-0930), 16.4.1992; EP-A-316179 (Tokuyama 

(Fe**) is incorporated in protoporphyrin DC (Pp) by the 45 Soda KK); GB-A-2058077 (Hudson et al) and DE-A- 

action of the enzyme ferrochelatase. Pp is an extremely 2411382 (Boehringer Sohn Ingelheim) describe alkyl ester 

potent photosensitizcr, whereas heme has no photosensitiz- derivative of 5-arninolcvulinic acid, and derivatives and 

ing effect salts thereof and processes for their preparation. 

One such porphyrin-bascd drug, Pbotofrin, has recently Alternatively viewed, the invention can therefore be seen 

been approved as a photosensitizer in the therapy of certain 50 to provide compounds of formula I, 

cancers. The main disadvantage is that since it must be r^^CXX^^co-^R* CO 
administered pareaterally, generally intravenously, cause 

photosensitization of the skin which may last for several (wherein R a may represent alkyl optionally substituted by 

weeks following Lv. injection. Photofirin consists of large hydroxy, alkoxy, acyloxy, alkoxycarbonyloxy, amino, aryL, 

oligomers of porphyrin and it does not readily penetrate the 55 oxo or fluoro groups and optionally interrupted by oxygen, 

skin when applied topically. Similar problems exist with nitrogen, sulphur or phosphorus atoms; and R 2 , each of 

other porphyrin-based photosensitizers such as the so-called which may be the same or different, represents a hydrogen 

"bematoporphyrin derivative" (Hpd) which has also been atom or a group R 1 ) and salts thereof for use in pho tochemo - 

reported for use in cancer photochemotherapy (see for therapy or diagnosis. 

example S. Dougherty, J, Natl. Cancer Ins., 1974, 52; 1333; 60 The substituted alkyl R 1 groups may be mono or poly- 
Kelly and Snell, J. Urol 1976, 115: 150). Hpd is a complex substituted. Thus suitable R 1 groups include for example 
mixture obtained by treating hacmatoporphyrin with acetic unsubstituted alkyl, alkoxyalkyt hydroxyalkoxy alkyl, 
and sulphuric acids, after which the acetylated product is polyhydroxyalkyl, hydroxy poly alkyleneoxyalkyl and the 
dissolved with fllfraK Hfee. The term "acyl" as used herein includes both carboxy- 
To overcome these problems, precursors of Pp have been 65 late and carbonate groups, thus, acyloxy substituted alkyl 
investigated for photochemotherapeutic potential. In par- groups include for example alkylcarbonyloxy alkyl. In such 
ticular the Pp precursor 5-amino lcvulinic acid (ALA) has groups any alkylene moieties preferably have carbon atom 
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contents defined for alkyi groups below. Preferred aryl 
groups include phenyl and monocyclic 5-7 membered 
heteroaromatics, especially phenyl and such groups may 
themselves optionally be substituted. 

Representative substituted alkyi groups R 1 include 
alkoxymethyl, alkoxyethyl and alkoxypropyl groups or 
acyloxymethyl, acyloxyethyl and acyloxypropyl groups eg. 
pivaloyloxymethyl. 

Preferred compounds for use according to the invention, 
include those wherein R 1 represents an unsubstiruted alkyi 
group and/or each R 2 represents a hydrogen atom. 

As used herein, the term "alky!" includes any long or 
short chain, straight-chained or branched aliphatic saturated 
or unsaturated hydrocarbon group. The unsaturated alkyi 
groups may be mono- or polyunsaturated and include both 
alkenyl and alkynyl groups. Such groups may contain up to 
40 carbon atoms. However, alkyi groups containing up to 10 
eg. 8, more preferably up to 6, and especially preferably up 
lo 4 carbon atoms are preferred. 

Particular mention may be made of ALA-mcthylester, 
ALA-ethylester, ALA-propylester, ALA-hexy les le r, ALA- 
beptylester and ALA-octylester and salts thereof, which 
represent preferred compounds for use according to the 
invention. 

The compounds for use in the invention may be prepared 
nCTng standard processes and procedures well-known in the 
art for derivatization of multi-functional compounds, and 
espcciallY estenficatioiL ^ toown in , ^e art, s^h e&erifi- 
cation of compounds may involve protection and deprotec- 
. tion of appropriate groups such that only the required groups 
remain active and take part in the reaction under the con- 
ditions of the esterification. Thus for example the substitu- 
ents of substituted alkanols used to prepare the esters may be 
protected during esterification. Similarly the NR^ 2 group on 
the compound contributing this group to compounds of 
formula I may be protected during the reaction and depro- 
tected thereafter. Such protection/deprotection procedures 
are well known in the art for the preparation of derivatives, 
and in particular, esters of well known ammo-acids, see for 
example Mcomie in "Protective Groups in Organic 
Chemistry", Plenum, 1973 and T. W. Greene in "Protective 
Groups in Organic Chemistry", Wiley-Interscience, 1981. 

In a further aspect, the present invention thus provides a 
process for preparing the compounds for use in the 
invention, comprising forming an ester of the carboxy "group 
of a 5-arninolevulinic acid 

The invention can thus be seen to provide a process for 
preparing the compounds for use in the invention, compris- 
ing reacting a ^-ammolevulinic acid, or an esterifiable 
derivative thereof, with an alkanol or an ester-forming 
. derivative thereof. 

More particularly, this aspect of the invention provides a 
process for preparing compounds of formula I, which pro- 
cess comprises at least one of the following steps: 

(a) reacting a compound of formula II 

R 2 3 N^H£CK3I z -CH a CO--X (D) 

(wherein X represents a leaving group, for example a 
hydroxyl group, a halogen atom or alkoxy group or COX 
represents an acid anhydride group and R 2 is as hereinbefore 
denned) 
with a compound of formula (0 

R l — oh (m) 

(wherein R 3 is as hereinbefore defined); and 

(b) converting a compound of formula I into a pharmaceu- 
tically acceptable salt thereof. 
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The reaction of step (a) may conveniently be carried out 
in a solvent or mixture of solvents such as water, acetone, 
dicthylether, mcthylformamide, tetrahydrofuran etc. at tem- 
peratures up to the boiling point of the mixture, preferably 
s at ambient temperatures. 

The conditions of the esterification reactions will depend 
of the alcohol used and the conditions may be chosen such 
that maximum yield of the ester is obtained. Since the 
esterification reactions are reversible equilibrium reactions, 
10 reaction conditions may be selected in such a way that 
maximum yield of the ester product is obtained. Such 
conditions may be obtained by selecting a solvent which is 
capable of removing the water formed in a typical esterifi- 
cation reaction by forming an azeotrope with water. Such 
15 solvents arc exemplified by aromatic hydrocarbons or others 
capable of forming azeotropes with water, e.g. some chlo- 
rinated hydrocarbons such as chloroform. For the formation 
of the lower esters of 5- ALA the equilibrium reaction may 
be driven to the ester side by using a large excess of the 
20 alcohoL With other esters the equilibrium may be driven 
towards the ester product by using a large excess of the acid. 

Esterification reactions are well-known in the art for 
example, as described by Saul Patai in "The chemistry of the 
carboxylic acids and esters", (Ch. 11, p. 505, Interscience 
25 1969) and Houban Weyl, (Methoden der Organische 
Chemic, Band E5, "Carbonsauren und carbonsauren- 
derivate'*, p. 504, Georg Thieme Verlag, 1985). The forma- 
tion of derivatives -of 1 amino-acids are described in Band 
XI/2 of the same series, (Houben Weyl, Methoden der 
30 Organische Chemie, Band XI/2, "StickstoftVerbindungea", 
p. 269, Georg Thieme Verlag, 1958). 

The reaction will conveniently be carried out in the 
presence of a catalyst, eg. an inorganic or organic acid or an 
acid binding agent such as a base. 
35 The compounds used as starting materials are known fro m 
the literature, and in many cases commercially available, or 
may be obtained using methods known per se. ALA, for 
example, is available from Sigma or from Pbotocure, Oslo, 
Norway. 

40 As mentioned above, the compounds for use according to 
the invention may take the form of pharmaceutically accept- 
able salts. Such salts preferably are acid addition salts with 
physiologically acceptable organic or inorganic acids. Suit- 
able acids include, for example, hydrochloric, hydrobronric, 
as sulphuric, phosphoric, acetic, lactic, citric, tartaric, succinic, 
raaleic, fumaric and ascorbic acids. Procedures for salt 
formation are conventional in the art. 

As mentioned above, the compounds for use according to 
the invention and their salts have valuable pharmacological 
50 properties, namely a photosensitizing agent which renders 
them useful as photochemothcrapeutic agents. 

like ALA, the compounds exert their effects by enhanc- 
ing production of Pp; upon delivery to the desired site of 
action hydro lytic enzymes such as esterases present in the 
55 target cells break down the esters into the parent ALA, which 
then enters the baem synthesis pathway and leads to a 
build-up of Pp. However, the compounds for use according 
to the invention have a number of advantages over ALA 
itself. Firstly, the compounds are better able to penetrate skin 
60 and other tissues as compared with ALA; the penetration is 
both deeper and faster. This is an important advantage, 
especially for topical administration. Secondly, the esters 
have surprisingly been found to be better enhancers of Pp 
production than ALA; Pp production levels following 
65 administration of the ALA esters are higher than with ALA 
alone. Thirdly, the compounds for use in the invention 
demonstrate improved selectivity for the target tissue to be 
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treated, namely the Pp production-enhancing effect is loca- Ointments and creams may, for example, be formulated 

Used to the desired target lesion and does not spread to the with an aqueous or oily base with the addition of suitable 

surrounding tissues. This is especially evident with tumours. thickening and/or gelling agents. Lotions may b e formulated 

Finally, the compounds appear to localise better to the target with an aqueous or oily base and will, in general, also 

tissue upon adminis tration. This is especially important for $ contain one or more emulsifying, dispersing, suspending, 

systemic application, since it means that undesirable pho- thickening or colouring agents. Powders may be formed 

tosensitization effects, as reported in the literature for other with the aid of any suitable powder base. Drops may be 

porphyrm-based photosensitize^ may be reduced or fonnu iated with an aqueous or non-aqueous base also com- 

aV ^ till, - r *u * ■ -j- i prising one or more dispersing, solubilising or suspending 

A further aspect of the present ^invention accordmgly ageots! Aerosol sprays are conveniently delivered from 

provides a pharmaceutical composiuon comprising a corn- ± ssuiixd p ^J k mc use of a suitable propellant 

pound as described hereinbefore, or a pharmaceutically p*»»u»w u \> S * c 

acceptable salt thereof, together with at least one pharma- Alternatively, the co m positions may be provided m a form 

ceutical carrier or excipicnt. ada P ted feroral or parenteral administration, for example by 

. In a still further aspect, there is also provided the use of intradermal, subcutaneous, intraperitoneal or intravenous 

a compound as described hereinbefore, or a pharmaceuti- 15 injection. Alternative pharmaceutical forms thus include 

cally acceptable salt thereof, for the preparation of a thera- P 1 ^ or coated tablets, capsules, suspensions and solutions 

peutic agent for use in photochemotherapy, and especially containing the active component optionally together with 

for the treatment of disorders or abnormalities of external or one or more inert conventional carriers and/or diluents, e.g. 

internal surfaces of the body which are responsive to pho- with cornstarch, lactose, sucrose, microcrysUlline cellulose, 

tochemotherapy, 20 magnesium stearate, polyvinylpyrrolidone, citric acid, tar- 

The abnormalities and disorders which may be treated taric acid, water, water/etbanol, water/glycerol, water/ 

according to the present invention include any malignant, sorbitol, water/polyethylene glycol, prop ylenegly col, 

p re-malignant and non-malignant abnormalities or disorders stearylalcohol, carboxymethylcellulose or fatty substances 

responsive to photochemotherapy eg. tumours or other such as hard fat or suitable mixtures thereof, 

growths, skin disorders such as psoriasis or actinic 25 The concentration of the compounds as described here- 

keratoses, skin abrasions, and other diseases or infections inbefore in the compositions, depends upon the nature of the 

eg. bacterial, viral or fungal infections, for example Herpes compound, the composition, mode of adroiiiistration and the 

virus infections. The invention is particularly suited to the patient and may be ; vmedlor"^ to choice, 

treatment of diseases, disorders or abnormalities where Generally however, concentration ranges of 1 to 50% (w/w) 

discrete lesions are formed to which the compositions may 30 are suitable. For therapeutic applications concentration 

be directly applied (lesions is used here in a broad sense to ranges of 10 to 50% have been found to be suitable, eg. 15 

include tumours and the like). to 30% (w/w). 

The internal and external body surfaces which may be Following administration to the surface, the area treated is 

treated according to the invention include the skin and all exposed to light to achieve the pho toe he mo therapeutic 

other epithelial and serosal surfaces, including for example 35 effect. The length of time following administration, at which 

mucosa, the linings of organs eg, the respiratory, gastro- the light exposure takes place will depend on the nature of 

intestinal and genito-urinary tracts, and glands with ducts the composition and the form of administration. This can 

which empty onto such surfaces (e.g. liver, hair follicles with generally be in the order of 0.5 to 48 hours, e~g. 1 to 10 

sebaceous glands, mammary glands, salivary glands and hours. 

seminal vesicles). In addition to the skin, such surfaces 40 The irradiation will in general be applied at a dose level 

include for example the lining of the vagina, the of 40 to 200 Joules/cm 2 , for example at 100 Joules/cm 2 , 

endometrium and the urothelium. Such surfaces may also The wavelength of light used for irradiation may be 

include cavities formed in the body following excision of selected to achieve a more efficacious pbotocbemotherapcu- 

discased or cancerous tissue eg. brain cavities following the tic effect. Conventionally, when porphyrins arc used in 

excision of tumours such as gliomas. 45 photochemotherapy they are irradiated with light at about 

Exemplary surfaces thus include: (i) skin and conjunctiva; the absorption maximum of the porphyrin. Thus, for 

(ii) the lining of the mouth, pharynx, oesophagus, stomach, example in the case of the prior art use of ALA in photo- 
intestines and intestinal appendages, rectum, and anal canal; chemotherapy of skin cancer, wavelengths in the region 

(iii) the lining 'of the nasal passages, nasal sinuses, 350-640 nxn, preferably 610-635 nm were employed, 
nasopharynx, trachea, bronchi, and bronchioles; (iv) the 50 However, by selecting a broad range of wavelengths for 
lining of the ureters, urinary bladder, and urethra; (v) the irradiation, extending beyond the absorption maximum of 
lining of the vagina, uterine cervix, and uterus; (vi) the the porphyrin, the photosensitizing effect may be enhanced, 
parietal and visceral pleura; (vii) the lining of the peritoneal Whilst not wishing to be bound by theory, this is thought to 
and pelvic cavities, and the surface of the organs contained be due to the fact that when Pp, and other porphyrins, arc 
within those cavities; (viii) the dura mater and meninges; 55 exposed to light having waveleogths within its absorption 
(ix) any tumors in solid tissues that can be made accessible spectrum, it is degraded into various photo -products includ- 
to photoactivating light e.g. cither directly, at time of ing in particular photoprotoporphyrin (PPp). PPp is a chlorin 
surgery, or via an optical fibre inserted through a needle. and has a considerable pho to-sensitizing effect; its absorp- 

Tbc compositions of the invention may be formulated in tion spectrum stretches out to longer wavelengths beyond 
conventional manner with one or more physiologically 60 the wavelengths at which Pp absorbs ie. up to almost 700 nm 
acceptable carriers or excipients, according to techniques (Pp absorbs almost no light above 650 nm). Thus in con- 
well known in the art Compositions may be administered ventional photochemotherapy, the wavelengths used do not 
topically, orally or syste mi cally. Topical compositions are excite PPp and hence do not obtain the benefit of its 
preferred, and include gels, creams, ointments, sprays, additional photosensitizing effect. Irradiation with wave- 
lotions, salves, sticks, soaps, powders, pessaries, aerosols, 65 lengths of light in the range 500-700 nm has been found to 
drops and any of the other conventional pharmaceutical be particularly effective. It is particularly important to 
forms in the art include the wavelengths 630 and 69 P nm. 
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A further aspect of the invention thus provides a method tered sequentially or separately. Indeed, in many cases a 
of pbotochemotherapeutic treatment of disorders or abnor- particularly beneficial pbotochemotherapeutic effect may be 
realities of external or internal surfaces of the body, com- obtained by pre-treatment with the surface-penetration 
prising administering to the affected surfaces, a composition assisting agent in a separate step, prior to acmiiiusiration of 
as hereinbefore defined, and exposing said surfaces to light, 5 toe compounds for use in the invention. Furthermore, in 
preferably to light in the wavelength region 30O-S00 ran, for some situations a pre-treatment with the surf ace-penetration 
example 500-700 nm. assisting agent, followed by administration of the photo- 
Methods for irradiation of different areas of the body, eg. chemotherapeutic agent in conjunction with the surface- 
by lamps or lasers are well known in the art (see for example penetration assisting agent may be beneficial. When a 
Van den Bergh, Chemistry in Britain, May 1986 p. io surface-penetration assisting agent is used in pre-treatment 
430-439). ' this may be used at high concentrations, e.g. up to 100% 
The compounds for use in the invention may be formu- (w/w). If such a pre-treatment step is employed, the phota- 
lated and/or administered with other photosensitizing chemotherapeutic agent may subsequently be administered 
•agents, for example ALA or photofxin, or with other active U P to several hours following pre-treatment eg. at an interval 
components which may enhance the photocbemntberapeutic 15 °^ niimites following pre-treatment 
effect. For example, chelating agents may beneficially be Viewed from a further aspect, the invention thus provides 
included in order to enhance accumulation of Pp; the che- a product comprising a compound as described hereinbefore 
lation of iron by the chelating agents prevents its incorpo- or a pbarmaceurically acceptable salt thereof; together with 
ration into Pp to form haem by the action of the enzyme at least ont surface-penetration assisting agent, and option- 
ferrochelatase, thereby leading to a build-up of Pp. The 20 aUv one 01 more c *» e l atm g agents as a combined preparation 
photosensitizing effect is thus enhanced. f° r simultaneous, separate or sequential use in treating 
Aminopolycarboxylic acid chelating agents are parti cu- disorders or abnormalities of external or internal surfaces of 
larly suitable for use in this regard, including any of the rae oodv whicn arc responsive to photochemotherapy. 
chelants described in the literature for metal detoxification Alternatively viewed, this aspect of the invention also 
or for the chelation of paramagnetic metal ions in magnetic 25 provides a kit for use in photochemotherapy of disorders or 
resonance imaging contrast agents. Particular mention may abnormalities of external or internal surfaces of the body 
be made of EDTA, CDTA (cyclohexane diamine tetraacetic comprising: 

acid), DIPA and DOTA. EDTA is preferred: To achieve the " a) a first contamer conUining a compound as described 

iron-chelating effect, desferrioxamine and other sidero- hereinbefore or a pharmaceutically acceptable salt 

phores may also be used, e.g. in conjunction with aminopo- 30 thereof, 

lycarboxyHc acid chelating agents such as EDTA. b) a second container containing at least one surface 

The chelating agent may conveniently be used at a penetration assisting agent; and optionally 

concentration of 1 to 20% eg. 2 to 10% (w/w). c) one or more chelating agents contained either within 

Additionally, it has been found that surface -penetration said first container or in a third container, 

assisting agents and especially di alky lsuph oxides such as 35 Where the surface penetration agent is applied in a 

dimethylsulphoxide (DMSO) may have a beneficial effect in separate pre-treatment step, it may be applied in higher 

enhancing the photochemo therapeutic effect. This is concentration, for example up to 100% (w/w), 

described in detail in our co-pending application No. PCT/ It will be appreciated that the method of therapy using 

GB 94/01951, a copy of the specification of which is compounds as described hereinbefore inevitably involves 

appended hereto. 40 the fluorescence of the disorder or abnormality to be treated. 

The surface-penetration assisting agent may be any of the Whilst the intensity of this fluorescence may be used to 

sldn-penetration assisting agents described in the pharma- eliminate abnormal ceDs, the localization of the fluorescence 

ceutical literature e.g. HPE-101 (available from Hisamitsu), may be used to visualize the size, extent and situation of the 

DMSO and other dialkylsulpboxides, in particular abnormality or disorder. This is made possible through the 

n-dccylmethyl-sulphoxide (NDMS), 45 surprising ability of ALA esters to preferentially localize to 

dimcthylsulphacetamide, dimethylformamide (DMFA), non-normal tissue. 

dimelbylacetaraide, glycols, various pyrrolidouc derivatives The abnormality or disorder thus identified or confirmed 

(Woodford ct al., J. Toxicol, Cut. & Ocular Toxicology, at the site of investigation may then be treated through 

1986, 5: 167-177), and Azone® (Stoughton et aL, Drug alternative therapeutic techniques e.g. surgical or chemical 

Dpv. Ind. Pharm. 1983, 9: 725-744), or mixtures thereof. 50 treatment, or by the method of therapy of the invention by 

DMSO however has a number of beneficial effects and is continued build up of fluorescence or through further appli- 

strongly preferred. Thus, in addition to the surface- cation of compounds of the invention at the appropriate site, 

penetration assisting effect (DMSO is particularly effective It will be appreciated that diagnostic techniques may require 

in enhancing the depth of penetration of the active agent into lower levels of fluorescence for visualization than used in 

the tissue), DMSO has anti-histamine and anti-inflammatory 55 therapeutic treatments. Thus, generally, concentration 

activities. In addition, DMSO has been found to increase the ranges of 1 to 50% e.g. 1-5% (w/w) are suitable. Sites, 

activity of the enzymes ALA-synthase and ALA- methods and modes of administration have been considered 

dehydrogenase (the enzymes which, respectively, form and before with regard to the therapeutic uses and are applicable 

condense ALA to porphobilinogeo) thereby enhancing the also to diagnostic uses described here. The compounds for 

formation of the active form, Pp. eo use in the invention may also be used for in vitro diagnostic 

^ The surface penetration agent may conveniently be pro- techniques, for example for examination of the cells con- 

vided in a concentration range of 2 to 50% (w/w), eg about tained in body fluids. The higher fluoresence associated with 

10% (w/w). non-normal tissue may conveniently be indicative of an 

According to the condition being treated, and the nature abnormality or disorder. This method is highly sensitive and 

of the composition, the compounds for use in the invention 65 may be used for early detection of abnormalities or 

may be co-administered with such other optional agents, for disorders, for example bladder or lung carcinoma by exami- 

exarnple in a single composition or they may be admin is- nation of the epithelial cells in urine or sputum samples, 
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respectively. Other useful body fluids which may be used for 
diagnosis in addition to urine and sputum include blood, 
semen, tears, spinal fluid etc. Tissue samples or preparations 
may also be evaluated, for example biopsy tissue or bone 
marrow samples. The present invention thus extends to the 
use of compounds of the invention, or salts thereof for 
diagnosis according to the aforementioned methods for 
photocbemotherapy, and products and kits for performing 
said diagnosis. 

A further aspect of the invention relates to a method of in 
vitro diagnosis, of abnormalities or disorders by assaying a 
sample of body fluid or tissue of a patient, said method 
comprising at least the following steps: 

i) admixing said body fluid or tissue with a compound as 
' described hereinbefore, 

ii) exposing said mixture to light, 

iii) ascertaining the level of fluorescence, and 

iv) comparing the level of fluorescence to control levels. 
The invention will now be described in more detail in the 

following non-limiting Examples, with reference to the 
drawings in which: 

FIG. 1 shows fluorescence intensity (relative units vs 
wavelength (nm)) of PpIX in the normal skin of mice after 
topical administration of 

(A) free ALA 

(B) ALA methylester 

(Q ALA ethylester "'" 

(D) ALA propylester 
after 0-5, 1, 1.5, 2 J>, 3, 3.5 and 14 hours following admin- 
istration; 

FIG. 2 shows the distribution of PpDC as measured by 
fluorescence intensity (relative units vs wavelength (nm)) in 
Brain, dermis, Ear, Liver and muscle 14 hours after topical 
administration to the normal gVm of mice: 

(A) free ALA 

(B) ALA methylester 
(Q ALA ethylester 
(D) ALA propylester; 

FIG, 3 shows PpDC fluorescence (fluorescence intcsity, 
relative units vs wavelength (nm)) in the skin of mice 15 
minutes, 1 hour, 4 hours and 10 hours after intraperitoneal 
injection of ALA methylester (150 mg/kg); 

FIG. 4 shows PpDC fluorescence (fluorescence intensity 
relative units vs wavelength (nm)) (A) 1.5 hours and (B) 4 
. hours after topical administration of ALA methylester to 
basal cell carcinoma (BCQ lesions on the skin of human 
patients (- tumour? — normal skin); 

FIG. S shows PpDC fluorescence (fluorescence intensity 
relative units vs wavelength (nm)) (A) 1.5 hours and (B) 4 
hours after topical administration of ALA ethylester to basal 
cell carcinoma (BCC) lesions on the skin of human patients 
(- tumour; — normal skin); 

FIG. 6 shows PPIX fluorescence (fluorescence intensity 
relative units vs wavelength (nm)) (A) 15 hours and (B) 4 
hours after topical administration of ALA propylester to 
basal cell carcinoma (BCQ lesions on the alriq of human 
patients (- tumour; — * normal skin); 

FIG. 7 shows PpIX fluorescence (fluorescence intensity 
relative units vs wavelength (nm)) (A) 1.5 hours and (B) 4 
hours after topical administration of ALA to basal cell 
carinoma (BCQ lesions on the «Vin of human patients (- 
tumour; — normal skin); 

FIG. 8 shows measurement of PpDC production following 
topical application of ALA methylester in human BCC and 
surrounding normal skin by CDD microscopy of biopsies 
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(A) graphical representation showing fluorescence intensity 
vs depth (jmx) and (B) micrograph; 

FIG. 9 shows measurement of PpDC production following 
topical application of ALA in human BCC and surrounding 
5 normal skin by CDD microscopy of biopsies (A) graphical 
representation showing fluorescence intensity vs depth (ore) 
and (B) micrograph; 

FIG. 10 shows PpIX fluorescence (fluorescence intensity 
relative units vs wavelength (nm)) 24 hours following 
10 topical administration of ALA methylester to BCC lesion 
and to normal skin of human patients. 

FIG. 11 shows PpIX fluorescence (fluorescence intensity 
relative units vs wavelength (nm)) 24 hours following 
topical administration of ALA to BCC lesion and to normal 
15 skin of human patients. 

FIG. 12 shows measurement of PpIX production 45 
hours following topical application of ALA methylester in 
human BCC by CDD microscopy of biopsies (A) graphical 
representation showing fluorescence intensity vs depth (fan) 
20 and (B) micrograph; 

FIG. 13 shows measurement of PpIX production 45 
hours following topical application of ALA methylester in 
human normal skin by CDD microscopy of biopsies (A) 
graphical representation showing fluorescence intensity vs 
25 depth (/an) and (B) micrograph; 

FIG. 14 shows measurement of PpDC production 24 hours 
following topical application of ALA methylester in human 
BCC by CDD 'microscopy 'of biopsies (A) graphical repre- 
sentation showing fluorescence intensity vs depth (am) and 
30 (B) micrograph; 

FIG. 15 shows measurement of PpDC production 24 hours 
following topical application of ALA methylester in human 
normal skin by CDD microscopy of biopsies (A) graphical 
representation showing fluorescence intensity vs depth (am) 
as and (B) micrograph; 

FIG, 16 shows measurement of PpDC production 24 hours 
following topical application of fret ALA in human BCC by 
CDD microscopy of biopsies (A) graphical representation 
showing fluorescence intensity vs depth (urn) and (B) micro- 
40 graph; 

FIG. 17 shows measurement of PpDC production 24 hours 
following topical application of free ALA in human normal 
skin by CDD microscopy of biopsies (A) graphical repre- 
sentation showing fluorescence intensity vs depth (am) and 
45 (B) micrograph; 

FIG. 18 shows measurement of PpIX production 45 
hours following topical application of free ALA and 20% 
DMSO in human BCC by CDD microscopy of biopsies (A) 
graphical representation showing fluorescence intensity vs 
50 depth (am) and (B) micrograph; 

FIG. 19 shows measurement of PpIX production 45 
hours following topical application of free ALA and 20% 
DMSO - in human normal skin by CDD microscopy of 
biopsies (A) graphical representation showing fluorescence 
55 intensity vs depth (um) and (B) micrograph; 

FIG. 20 shows a time course (fluorescence intensity 
relative units vs time (hours)) of ALA me thy tester-induced 
(PpIX) fluorescence in the mouse skin after topical appli- 
cation of ALA methylester alone (-•-), ALA methylester 
eo phis DMSO (-A-), ALA methylester plus desferoxamine 
(DF) (-■-) or ALA methylester phis DF and DMSO (-T-). 
Each point is the mean of measurements from at least three 
mice; 

FIG. 21 shows fluorescence photographs of the mouse 
65 skin taken 1 b after topical application of free ALA alone 
(A), ALA methylester (B), ALA ethylester (C) and ALA 
propylester (D), showing fluorescence in the epidermis (Ep), 
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epithelial hair follicles and sebaceous gland (arrows), but uct finally dried under high vacuum, giving 24 grams of 

uol in the dermis (De). Original magnificationx250. n-hexyl 5-aminoIevuIinate hydrochloride. The structure was 

FIG. 22 is a graph showing relative tumour volume confirmed by 1 H-NMR spectroscopy in DMSO-<l e . 
against time (days) following treatment of WiDr human 

colonic carcinoma transplanted subcutaneously into nude 5 EXAMPLE 5 
mice with ALA or ALA metbylester plus DF; (-A-) control; 

(-Y^) DF alone; (-■-) ALA+DF+DMSO; (-•-) ALA Preparation of n-heptyl 5-annnolevulinic 

methylester+DF+DMSO. Hydrochloride (ALA heptylester) 

FIG. 23 shows ppIX fluoresce* ratios between BCC os S-sminoUvvKmc acid hydrochloride was added to 

lesions and surrounding normal skin after topxeal application 10 30 grams of n-heptanol containing 5 drops of cone, bydro- 

ot ALA or its esters. chloride in a 100 ml glass reactor equipped with a stirrer, 

EXAMPLE j reflux condenser and a thermometer. After all the 

5-axxxwolevulinic acid had dissolved, the reaction mixture 

Preparation of Methyl 5-aminolevulinate w ? iircd a . 1 7°"*?° C for "PP 10 *- 48 houjs * ^ 

Hydrochloride 5-ammolevulinic acid was converted to its n-beptyl ester 

(followed by ^-NMR), the excess alcohol was removed, 
To a 500 ml glass reactor containing 200 ml methanol, and the product dried under high vacuum (<1 mbar) at 70° 
was added 1 g 5-animo4evulinic acid hydrochloride and 1 C. The reaction gave 1.5 g n-heptyl S-aminolevulinate 
drop cone. HCI. The reaction mixture was then stirred hydrochloride. The structure was confirmed by a H-NMR in 
overnight at 60° C. The progress of the esterification was 20 DMSO-cV 
followed by X H-NMR. Excess methanol was removed by 

distillation, and the product further dried under vacuum at EXAMPLE 6 

30-40° C, giving methyl 5-ammolevulinate hydrochloride. 

The structure was confirmed by *H-NMR in DMSO-dg. Preparation of n-octyl 5- aminolevulinic 

25 Hydrochloride (ALA octylester) 

1 gram 5-aminolevulinic acid hydrochloride was added to 

™ - Preparation of Ethyl 5-aminolevulinate - -30.grams of .dry n-octanoi containing 5-3 drops of cone. 

Hydrochloride (ALA ethylester) hydrochloride in a 50 ml glass reactor equipped with a reflux 

condenser, stirrer and a thermometer. The reaction mixture 

1 g 5-aniinolevulinic acid hydrochloride was added to 200 was stirred at 65-70° C for approx. 2 days. Excess n-octanol 
ml dry ethanol containing 1—2 drops cone, hydrochloric acid was removed under vacuum and the product finally dried 
in a 250 ml glass reactor equipped with a stirrer, reflux under high vacuum, giving 1.5 grams of n-octyl 
condenser and a thermometer. The esterification was per- 5-aminolcvulinate hydrochloride. The structure was con- 
formed at reflux overnight (70-80° C). After the reaction 35 finned by 1 H-NMR spectroscopy in DMSO-d G . 

had gone to completion, the ethanol was removed under 

vacuum. Finally, the product was dried under high vacuum EXAMPLE 7 
at 30-40° G, giving 0.94 g Ethyl 5-aminolevulinate hydro- 
chloride. Confirmation of the structure was done by Formulation 
'H-NMR in DMSO-d 6 . ^ 2 Q% creams were prepared by admixture of the active 
fx ampt P i component, ALA, ALA methylester, ALA ethylester, or ALA 

propylester (prepared according to Examples 1 to 3 

Preparation of n-piopyi 5-aminolevulinate ^^J^T ^ 

Hydrochloride (ALA propylester) (available from Merck) consisting of silicon dioxide, paraf- 

' 45 fin liq., vaseline, album, cetostearoL, polysorbat. 40, glyc- 

0.5 g 5-ammolevulinic acid hydrochloride was dissolved erol monostearate, Miglyol®812 (a mixture of plant fatty 
in 100 ml dry n-prapanol containing 1-2 drops of cone. acids), poIypropyleneglycoL, and purified water, 
hydrochloride in a 250 ml glass reactor equipped with a Corresponding creams were also prepared, additionally 
stirrer, reflux condenser and a thermometer. The reaction containing 3-20% DMSO. 
mixture was stirred at 70-80° C for approx. 20 hours. After 50 

all the 5-aminolevulinic acid was converted to its EXAMPLE 8 

n-propy tester (followed by ^-NMR), the excess propanol 

was removed, and the product dried under high vacuum (<1 Determination of Protoporphyrin EX Production in 

mBar) at 40-50° C. The reaction gave 0.49 g propyl me Skin of Mice by CCI> Microscopy of Biopsies 

5-aminolevulinate hydrochloride. The structure was con- ss A commercial oil-u>water cream containing (20% w/w) 
finned by H-NMR m DMSO-d 6 . 0DC of ^ chcmi cals (free ALA, ALA methylester, ALA 

EXAMPLE 4 ethylester and ALA propylester) (see Example 1) was topi- 

cally applied to the normal skin of nu/ou nude mice for 05, 
Preparation of n-hexyl 5-animobvulinic 1, 3 and 6 hours, then biopsied and evaluated by means of 

Hydrochloride (ALA hexylester) 60 miCT0SC0 P lc fluorescence photometry incorporating a light- 

sensitive thermol-electricaJly cooled charge coupled device 

2 grams of 5-aminolevulinic acid hydrochloride was (CCD) camera. The results show that free ALA aod its three 
dissolved in 25 grams of dry n-hexanol with 5-6 drops of ester derivatives are taken up by the skin tissue, the estcrified 
cone, hydrochloride added in a 50 ml glass reactor equipped ALA derivatives are being deesterified in the sVin, and 
with a reflux condenser and a thermometer. The reaction 65 converted into protoporphyrin IX (PpIX) 0.5 hours after 
mixture was held at 50-60° C. for approx. 3 days. The topical application. The fluorescence intensity of PpIX in the 
excess n-hcxanol was removed under vacuum and the prod- skin increased with the time of the application and the 
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maximum amounts of the fluorescence were seen about 6 fluorescence microscopy was carried out using an Axioplan 

hours (the latest time point studied) after the application in microscope (Zeiss, Germany) with a 100 W mercury lamp, 

all cases. The fluorescence images were recorded by a light-sensitive 

thermo-electrically cooled charge coupled device (CCD) 

EXAMPLE 9 5 camera (resolution: 385x578 pixels with a dynamic range of 

w . 16 bits per pixel)(Astromed CCD 3200, Cambridge, UK) 

Measurements in Situ of Protoporphyrin IX and hard copies on a video printer (Sony multiscan video 

Production in the Skin of Mice by an Optical-fiber printer UP -9 30). The filter combination used for detection of 

Based System porphyrin fluorescence consisted of 390-440 nm excitation 

Hie aim of this study was to investigate the build-up of W ^ a 460 bcam s P Httcr and a >600 ^ emis5ioD mter - 

esterified ALA ester-induced porphyrins fluorescence in the ^.v n. , - . , . , 

normal skin of nude mice invito after topical or TyZndc fit T"* * ore ™»?> ™ M f m J* ^ 

a ^n^„«fArA^ a • 'wyiwuui^iciwfc fiber based system m the normal skin of nude mice 0.5, 1, 
administration of ALA ester derivatives. ^ ^ ^ £ ^ M houiS ^ t0pical application of fr ec ' 

MATERIALS AND METHODS « ^ LAo ^ ° f 1 ite L w 1 ?^ e i ivatives 55 ^^/^vc As 

13 shown m FIG. 1, the PpIX fluorescence was already built-up 

Chemicals. 5-aminolevulinic acid (ALA) methyl-, ethyl- 1 hour after topical application in the case of all derivatives, 

and propyl-eslcrs (H 2 N — CH^COOci^ — CH 2 C00 — R; R while the fluorescence was seen 1.5 hours after the appli- 

can be CH 3 , CHj — CH^ — QiJ were prepared by Norsk cation of free ALA. The maximum fluorescence intensity 

Hydro Research Center (Porsgrunn, Norway) as described in was *° und i4 houxs after the application in all cases, but 

Examples 1 to 3. Free ALA hydrochloride and desfcrriox- 20 fluorescence induced from ALA esters in the skin was 

amine mesylate (DF) were purchased from Sigma Chemical sponger than that from free ALA Fur thennorc, as can be 

Company (St Louis, Mo., USA). Dimethyl sulphoxide seen in FIG. 2, 14 hours after the application no fluorescence 

(DMSO) was obtained from Janssen Chimica (Geel of ALA^sters-induced PpDC was detected in other areas of 

Belgium). Commercial oil-water creams (Unguentum" |^ m ^ <»B™ including car, dermis, muscle, 

Merck, Darmstadt, Germany) containing 20% one of the 25 J 1 ™ ^ however, in the case of free ALA, a strong 

raethylestcr plus 5% DR 20% ALA methvlester nlus 20% • j j \L^7^ * j 7 £ • *^ , . 
P , mt j ucc d PpDC- was found- locally in the skin, whereas free 

or ^ ^ methylester plus 5% DF and 20% ALA-induced PpDC distributed not only locally, but also in 

DMSO were freshly prepared prior to use. All creams were other areas of the skin. We suggest that ALA is transported 

made by the Pharmacy at the Norwegian radium Hospital. 30 m the blood and that PpDC is subsequently formed in all 

For intraperitoneal mjecuon, ALA and its methylester were organs containing the enzymes of the heme synthesis path- 

freshly dissolved in sahne. All other chemicals used were of way and/or PPDC is formed in the skin and then transported 

the highest purity commercially available. to other tissucs ^ blood cifCU lation. The latter situation 

Animals. Female Balb/c nu/nu. athymic nude mice were c may lead to skin photosensitivity in areas where free ALA is 

obtained from the Animal Laboratory at the Norwegian not topically applied. In addition, after intraperitoneal injec- 

Radium Hospital and kept under specific-pathogen-free con- tion of ALA methylester at a dose of 150 mg/kg, the PpDC 

ditions. At the start of the experiments the mice were 6-7 fluorescence in the skin of mice was built-up 15 minutes 

weeks old weighing 18-24 g. Three mice were housed per after the injection and the peak value was found around 4 

cage with autoclaved covers in a dark room during the hours, and the fluorescence disappeared within 10 hours post 

experiments. the injection (FIG. 3), This kinetic pattern is similar to that 

Treatment procedure. One of the creams was painted on of the fluorescence of free ALA-induced porphyrins in the 

the normal skin at right flank region of each mouse, and skin following i.p. injection of the same dose, although the 

covered by a semi-permeable dressing (3M, St Paul, Minn., fluorescence decreased faster in the case of the ester than in 

USA) for various time intervals (from 0.25 to 24 h) before 4J me casc °f mc fr^ ALA 

fluorescence measurements in situ or being biopsied for EXAMPLE 10 
microscopic fluorescence imaging. About 0.2 g cream was 

applied to an approximate 2.25 cm 2 area of the skin. In the Measurements of Protoporphyrin DC Production in 

case of ip. injection the mice were given ALA or its Human Basal Cell Carcinoma (BCQ and 

methylester at a dose of 150 mg/kg. At least three mice were ^ Surrounding Normal Skin by Optical-fiber Based 

used for each condition. System 

Fluorescence spectroscopic measurements in situ. A per- The PpDC fluorescence in the BCC lesions and surround - 

kin Elmer LS-50 fluorescence spectrometer equipped with a ing normal skin of human patients was measured in situ by 

red-sensitive photomultiplier (Hamamatsu R 928) was used. optical-fiber based system after topical application of 20% 

This instrument has a pulsed Xenon arc light source and 55 free ALA and its derivatives for various time intervals, 

phase sensitive detection, such that fluorescence can be FIGS. 4, 5, 6 and 7 show that, compared to free ALA, the 

readily measured Part of the excitation beam (set at 408 nm ALA derivatives-induced PpDC was built up faster, produced 

for fluorescence measurements) was reflected into a 600 /an more and localized more selectively in the BCC lesions (i.e. 

core multimocms optical quartz fiber (No. 3501 393, Domier much less fluorescence in the surrounding normal skin), 

Medizmtechnik, GmbH, Germering, Germany) by means of 6Q particularly for ALA methylester. 
a mirror for application onto the subject through a hand held 

probe. Emission in the region of 550-750 nm was measured EXAMPLE II 

via emission fibres collecting information through the probe. In Vivo Fluorescence Surface Measurements of 

Fluorescence microscopy. After the creams were topically PpDC Production in Human BCC and Surrounding 

applied to the skin of mice for various times (as indicated 65 Normal Skin by CCD Microscopy of Biopsies 

above), the skin was biopsied and the frozen tissue sections In a 78 years old Caucasian male presenting multiple 

were cut with a cry os tit to a thickness of 8 /an. The ulccro-nodular BCCs lesions we^exposed to commcrciaj 
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ofl-in-water creams containing cither ALA alone (20% w/w) FIG. 12 shows a homogenous distribution of PpIX fluo- 

or ALA methyl ester (20% w/w) (as described in Example 7) resceuce generated by ALA methyl ester in the bottom layer 

covered by a semi-permeable dressing for 24 hours. After of a BCC 4.5 hours after topical application, 

removal of dressings and cream in vivo fluorescence was There is also some porphyrin fluorescence in surrounding 

measured at the surface of rumor tissue and adjacent normal 5 normal skin (FIG. 13). The fluorescence intensity ratio 

skin by means of a spectrofluorometer. Punch biopsies of the between BCC and the normal skin is about 2. Moreover, the 

same areas were removed and samples were immediately absolute amount of me fluorescence induced by ALA methyl 

immersed in liquid nitrogen. The tissue sections were cut ester is higher than that induced by free ALA and 20% 

with a cryostat microtome to a thickness of 8 jtm. The DMSO after topical application for 4*5 hours, as shown 
localization pattern of the porphyrin fluorescence in the 10 below. 

tissue sections was directly observed by means of fhiores- FIGS. 14 and 15 show a uniform distribution of porphyrin 

cence microscopy. The same frozen sections were subse- fluorescence induced by topical application of ALA methyl 

quently stained with routine H&E staining for histological ester for 24 hours in the bottom layer of BCC and surround- 

- identification. Fluorescence microscopy was carried out ing normal skin. The ratio of the fluorescence in BCC and 
with an Axioplan microscope (Zeiss, Germany). Ftuores- is that in normal skin is also about 2> Furthermore, the fluo- 

cence images and quantitative measurements were per- rescence intensity of ALA methyl ester-induced porphyrins 

formed by a light-sensitive thermol-electrically cooled in the BCC is almost twice as high as that in BCC after 

charge coupled device (CCD) camera (Astromed CCD topical application of free ALA alone for 24 hours, as shown 

3200, Cambridge, UK) and an image processing unit below. 

(Astromed/Visilog, pq 486DX2 66 MHz VL). The main 20 FIGS. 16 and 17 show a homogenous distribution of free 

purpose for such quantitative measurements is to determine ALA-induced porphyrins in the bottom layer of BCC and 

the exact penetration of ALA-induced porphyrins from surrounding normal skin 24 hours following topical appli- 

tissue surface to the bottom layers of cancer lesions. The cation. However, the ratio of the fluorescence intensity 

results are shown in FIGS. 8 and 9 in which the fluorescence between BCC and normal skin is about 1, which indicates a 

intensity is expressed as a function of depth of cancer lesion. 25 low selectivity of this treatment. Moreover the production of 

As shown in FIGS. 8 and 9, an homogeneous distribution porphyrins in BCC is less than that in the case of ALA 

of PpIX fluorescence is seen from the top to the bottom of methyl ester. 

the whole BCC lesions after use of either free "AIA" or its " " ~FIGSri8 and 19 'show "a "homogenous distribution of 

methyl ester. This suggests that ALA methylester is at least ALA-induced porphyrins in the bottom layer of BCC and 

as good as free ALA in terms of penetration and PpIX 30 surrounding normal skin after topical application of free 

production in the BCC lesion. In addition, no PpIX fluores- ALA and 20% DMSO for 4.5 hours. However, the ratio of 

cence was seen in the surrounding normal skin after topical the fluorescence intensity between BCC and normal skin is 

application of ALA methylester, indicating that ALA- only slightly larger than 1, which demonstrates that the 

methylester-induced PpIX highly selectively took place only DMSO probably reduces the tumor selectivity of the por- 

in the BCC lesion. 35 phyrins produced. Moreover, also in this case less porphy- 

In vivo fluorescence after 24 hours showed at least ^ produced in BCC than in the case of the application 

doubled fluorescence intensity for ALA methyl ester com- of ALA methyl ester, 

pared to ALA for the selected tumors and also an increase for EXAMPLE 13 
corresponding normal tissues, however this only of about 

50%. The ratio between tumor and normal tissue was about 40 Investigation of the Effects of the Chelating Agent 

1.2:1 for ALA and 2:1 for the ALA methyl ester. The results Desferoxamine (DF) and/or DMSO and 

are shown in FIGS. 10 and U. Fluorescence of Skin 

At control one week after treatment all treatment fields 7116 effcct of DF ant ^ or DMSO on the build up of 

presented a central necrotic area corresponding to the tumor, fluorescence in the normal skin of mice in situ was asccr- 

In the adjacent normal skin exposed to cream and light 45 various times after topical administration of ALA- 

irradiation there was observed a marked erythema for the methylester. Methods were performed as described in 

ALA while for the ALA methyl ester only moderate Example 9. 

erythema was observed. RESULTS 

EXAMPLE 12 50 topical application of the cream alone contaimng only 

DMSO did not show any fluorescence in the normal mouse 

In Vivo Fluorescence Surface Measurements of skin, but there was some fluorescence of PpIX after DF 

PpIX Production in Human BCC and Surrounding alone was applied. 

Normal Skin by CCD Microscopy of Biopsies DF or DF phis DMSO (a well-known skin penetration 

........ 55 enhancer) significantly enhanced the production of ALA 

tS^SjLn^,^^ protoporphyria K n . rtunucua o{ & s ^ ^ ^ ^ 

{rpLA)) arter topical application of free ALA and one of its , - / ,. J^j . „ . . 

derivatives.(me£yl ester) for 4.5 and 24 hours in the nodular f nVat,vw 35 * ^ » ^ ^ 

basal cell carcinomas (BCCs) and surrounding normal skin „ ^rescence of the ester derr^ m 

n f fc t>l to Jl „ rm ' , ^^u 6 uu 1U j.u M^iu ^ me epidermis, epithelial hair follicles and sebaceous glands 

or. patients, lne tests were performed as described in « i_ & * • i i- ^ mr- ^. a 

E^pk a y 1 h after topical application (FIG. 21). The fluorescence 

„ ! J ... . . , , intensity of the porphyrins increased with the time after the 

Each of the following figures show both (B) fluorescence application, 
images of either the bottom layer of BCC lesions or of the 

surrounding normal skin. Curves indicating the fluorescence 65 SUMMARY 

intensity as a function of depth of the BCC lesions or of the A large number of patients with basal cell carcinomas 

normal skin are also shown (A). (BCCs) has topically been treated w^th ALA-based PDT in 
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our hospital during the past five years and more than 90% of its esters (20% for 4 hours), was examined using methods 

superficial BCCs have shown a complete regression. described in previous examples. The results are shown in 

However, nodular BCCs had a low complete response rate HG. 23 and indicate that ail esters can more selectively 

^a* 1 P °? r ^ - rClCn l 0D - and -' a J° w induce PpIX in BCC lesions than free ALA, particularly in 

AlJVuc^ s the case of ALA-methylester and ALA-hexylester. 

lesions. In order to improve the technique, we used ALA We claim . J 

ester derivatives instead of fiec ALA. The present data i A *iLa *u a- x. * u 

obtained presented in this Example and in Example 9 by „ L * T^h * *f ° S * °v P hoto / hcm °*<^* c 

means of both fluorescence spectroscopic measurements in ° f ° r abDQimahdes of ext£mal or 

situ and fluorescence microscopy of tissue biopsies, indicate ^ SUrfaceS of ^ body ' ^V^mg: 

that all three ester derivatives studied were taken up, 10 9 a dminis tering to the sites of investigation or affected 

de-esterified and finally converted into porphyrins in the surfaces a composition comprising a compound of 

epi&rmis, epithelial hair follicles and sebaceous glands of formula I 
the nude mice with a higher porphyrin production than that 

"of. free ALA. This is in agreement with the preceding R 2 5 N—CH 3 CXX2V- CH^CO-OR 1 (l) 

Examples concerning a study of human nodular basal cell 15 whereiQi R i ^ ^ ^ each R * ^ 1^^^ hydrogen 

carcmomathatdem^ or ^ wherein each alkyl of R 1 and R 2 is optionally 

e^ter-mduced porphyrins was built up faster with a higher substi 4ed by hydroxy, alW acyloxy, 

intensity and a more homogenous distribution than those of dUU ^ ul W uyuiu*y, ai*uAy, a^iusy, 

free ALA-induced porphyrins in the lesions. alkoxycarbonyloxy, ammo, aryl, oxo or fluoro groups and 

The present study also shows that DF has a significant 20 * °P uonan y interrupted by oxygen atoms; or a salt 

effect in enhancing the production of ALA methylester- thereof; and 

derived PpIX in the normal skin of the mice after topical ") ex P osin S said sites or surfaces to light 

application. 2. The method of claim 1 wherein aryl is phenyl or a 

Interestingly, a strong fluorescence of free ALA-induced monocyclic 5-7 membered heteroaromatic. 

porphyrins was found in regions of the sViti outside the area 25 ^* ^ c met ^°^ °f claim 1 wherein R 1 represents an 

where the cream was topically applied (FIG. 2). This indi- unsubstituted alkyl group and each R 2 is hydrogen, 

cates that after topical application free ALA is transported in 4, Hie method of claim 1 wherein R 1 represents an 

..the blood -and porphyrins are- subsequently -formed- in all unsubstituted-aikyl group or-each-R ? is hydrogen. 

organs containing the enzymes of the heme synthesis path- 5. The method of claim 1 wherein alkyl contains up to 10 

way or porphyrins are initially formed in the skin or/and 30 carbon atoms. 

liver, then transported to other tissues via blood circulation. 6*. The method of claim 1 wherein the compound is 

This may lead to skin photosensitivity in areas where fxee ALA-methyl ester, ALA-ethyl ester, ALA-propyl ester, 

ALA is even not topically applied. However, none of the ALA-hexyl ester, ALA-heptyl ester, or ALA-octyl ester, or 

ester derivatives studied induced porphyrin fluorescence in a sa it thereof. 

other parts of the skin. ^ 7 m mctho(J Qf dairQ t wherem ^ Ught ^ ^ me 

EXAMPLE 14 wavelength region 500-700 am. 

Effects of ALA Methylester or ALA, DP and 8 * AP^^cal composition comprising an effective 

DMSO PDT on Tumor Growth in WIDr Human Agnostic or therapeutic amount of a compound of formula 



Colonic Carcinoma-transplanted Nude Mice 



I 



Nude mice were transplanted with WiDr human colonic 40 r/n-^h^x>ch 1 --ch 2 co— or 1 (!) 

carcinoma cells by subcutaneous injection into the right u-ni-ni j , n2 . . , - , . . 

flank region. The following creams, formulated as described wherein * R * ^ each R 13 independently hydrogen 

in the preceding Examples, were applied topically to the site or alk)r ^ 

of the tumor 10% DF alone; 20% ALA+10% DF+20% wherein each alkyl of R* and R a is optionally substituted 

DMSO; or 20% ALA methylestcr+10% DF+20% DMSO, 45 by hydroxy, alkoxy, acyloxy, alkoxycarbonyloxy, 

followed, 14 hours later by laser light irradiation (632 nm, amino, aryl, oxo or fluoro groups and is optionally 

150 mW/cm 2 for 15 minutes). A separate group of animals interrupted by oxygen atoms; or a pharmaceutically 

bearing the same tumor model, but receiving no topical acceptable salt thereof; together with at least one.phar- 

application of the cream, served as a control. The responses maceutical carrier or excipienL 

of the treated tumors were evaluated as tumor regression/ so 9. The composition of claim 8 wherein the compound is 

regrowth time. When the tumors reached a volume 5 times ALA-methyl ester, ALA-elhyl ester, ALA-propyl ester, 

that of the volume on the day of Ught irradiation, the mice ALA-hexyl ester, ALA-heptyl ester, or ALA-octyl ester; oi 

were killed. The results are shown in FIG. 22. (Bars: a pharmaceutically acceptable salt thereof, 

standard error of mean (SEM) based on 3-5 individual 10. The composition of claim 8 further comprising at least 

animals in each group). The results show that it took 34 days S5 one surface-penetration assisting agent, and optionally one 

for rumors treated with ALA methylester+DF+DMSO to 0 r more chelating agents. 

reach a volume five times that of the volume on the day just 11. The composition of claim 10 wherein the surface- 
before light irradiation, whereas in the case of free ALA+ penetration assisting agent is dimethyl sulfoxide. 
DF+DMSO it took 24 days for the treated tumors to grow to 12. The composition of claim 10 wherein the compound 
5 times size. Thus, ALA methylester is more effective than is ALA-methyl ester, ALA-ethyl ester, ALA-propyl ester, 
ALA in slowing tumor regrowth. ALA-hexyl ester, ALA-heptyl ester, or ALA-octyl ester, or 
EXAMPLE 15 a pharmaceutically acceptable salt thereof. 
0 ..... r A „ 13. A method for in vitro diagnosis of abnormalities or 
Selectivity (>f ALA Esters (methyl, hexyl, heptyl disorders by assaying a sample of body fluid or tissue of a 
and octyl) for Non-normal Tissue H patientf ^ method OTraprism g: 

The PpIX fluorescence ratios between BCC lesions and i) admixing said body fluid or tissue with a compound of 

surrounding normal skin after topical application of ALA or formula I 
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wherein, R l is alkyl; and each R 2 is independently 
hydrogen or alkyl; 

wherein each alkyl of R a and R 2 is optionally sub- 5 
stituted by hydroxy, alkoxy, acyloxy, 
alkoxycarbonyloxy, amino, aryl, oxo or fluoro 
groups and is optionally interrupted fay oxygen 
atoms; or a phannaceutically acceptable salt 
thereof; 10 

ii) exposing said mixture to light; 

iii) ascertaining the level of fluorescence; and 

. iv) comparing the level of fluorescence to control levels. 
. ,14. The method of claim 13 wherein the compound is 
AIA-methyl ester, ALA-ethyl ester, ALA-propyl ester, 15 
ALA-hexyl ester, ALA-heptyl ester, or ALA-octyl ester, or 
a phannaceutically acceptable salt thereof. 

15. A kit for use in diagnosis or photochemotherapy of 
disorders or abnormalities of external or internal surfaces of 
the body comprising: 20 

i) a first container containing a compound of formula I 



20 

K Z 2 H~ CHjGOCHr-CHjCO-OR 1 
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wherein, R 1 is alkyl; and each R 2 is independently 
hydrogen or alkyl; 

wherein each alkyl of R 1 and R 2 is optionally sub- 
stituted by hydroxy, alkoxy, acyloxy, 
alkoxycarbonyloxy, amino, aryl, oxo or fluoro 
groups and is optionally interrupted by oxygen 
atoms; or a phannaceutically acceptable salt 
thereof; 

ii) a second container containing at least one surface 
penetration assisting agent; and optionally 

iii) one or more chelating agents contained either within 
said first container or in a third container. 

16. The kit of claim 15 wherein the compound is ALA- 
methyl ester, ALA-ethyl ester, ALA-propyl ester, ALA- 
hexyl ester, ALA-heptyl ester, or ALA-octyl ester, or a 
phamaceutically acceptable salt thereof 
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NOTICE OF FINAL DETERMINATION - INELIGIBLE 

An application for extension of the patent term of U.S. Patent No. 6,034,267 under 
35 U.S.C. § 156 was filed in the United States Patent and Trademark Office ori September 22, 
2004. The application was filed by PhotoCure ASA, the patent owner of record. Extension is 
sought based upon the premarket review under § 505(b) of the Federal Food,. Drug, and Cosmetic 
Act (FFDCA) of a human drug product known by the tradename METVDOA™ having the active 
ingredient methyl aminolevulinate hydrochloride. METVDOA™ was approved for commercial 
use and sale by the Food and Drug Administration (FDA) on July 27, 2004. 



A detennination has been made that U.S. Patent No. 6,034,267 is NOT eligible for patent term 
extension under 35 U.S.C. § 156 based upon the regulatory review period of METVDOA™ 

A single request for reconsideration of this FINAL DETERMINATION OF INELIGIBILITY 
may be made if filed by the applicant within TWO MONTHS of the mailing date of this letter. 
The period for response may be extended pursuant to 37 C.F.R. 1.136. See 37 C.FiL 1.750. A. 
failure to respond to this letter will result in the application papers being placed into the patent 
file with no further action taken on the application for patent term extension. ' 

The FDA official records indicate that LEVULAN® was previously approved for commercial 
marketing or use prior to the approval of METVDOA™. In a letter dated March 5, 2007, FDA 
stated: 1 



■ A review of the Food and Drug Administration's official records indicates that this 
product vfas subject to a regulatory review period before its commercial marketing or use, 
as required under 35 U.S.C. § 156(a)(4). However, our records also indicate that it does 

. not represent the first permitted commercial marketing of use of the product; as defined 
under 35 U.S.C. § 156(f)(1), and interpreted by the courts in Glaxo Operations UK Ltd. v. 
Quigg, 706 F. Supp. 1224 (E.D. Va. 1989), afFd, 894 F. 2d 392 (Fed. Cir. 1990). The 

- active ingredient in.Metvixia, methylaminolevulinate hydrochloride, is an ester of 
aminolevulinic acid hydrochloride, an active ingredient that has been previously approved 
for commercial marketing or use as Levulan, NDA 20-965. 

Under 35 U.S.C. § 156(a) a term of a patent which claims a product shall be extended if, inter 
alia, the product has been subject to a regulatory review period before its commercial 
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marketing or use. In addition, under § 156(a)(5)(A): 

the permission for the commercial marketing or use of the .product . . . is the first 
permitted commercial marketing or use of the product under the provision of law under 
which such regulatory review period occurred; (Emphasis added) 

Thus, the determination of eligibility of U.S. Patent No. 6,034,267 turns on the provisions in § 
156(a)(5)(A) that the permission for the commercial marketing or use is the first permitted 
commercial marketing or use of the product. The term "product" is defined in 35 U.S.C § 156(f) 
as follows: 

(f) For purposes of this section: 

(1) The term "product" means: 
(A) A drug product . 

(2) The term "drug product" means the active ingredient of- 

(A) A new drug, antibiotic drug, or human biological product including any 

salt or ester of the active ingredient, as a single -entity or in combination with 
■ another active ingredient (Emp has is added) ; 

By the explicit terms of section 156(f)(2), the term "product" as it relates to a human drug 
product means the active ingredient of the new drug product. The active ingredient in the 
approved product METVKIA™ is- methyl aminolevulinate hydrochloride, which, as an ester of 
the previously-approved aminolevulinic acid hydrochloride, is by statute is the same product as 
aminolevulinic acid hydrochloride. As noted in the above FDA letter, the active ingredient 
LEVULAN® had been approved for commercial marketing and use prior to the approval of the 
applicant's product. Furthermore, the prior approval of the active ingredient aminolevulinic acid 
hydrochloride in LEVULAN® by the Food and Drug Administration was under section 505 of. 
the FFDCA, the same provision of law under which regulatory review of the product 
METVpOA™ occurred. Applying the. definition of "product" provided in section 156(f) to the 
extension requirement of § 156(a)(5)(A), applicant's product METVDCIA™ does not qualify as 
the first permitted marketing or use of the active ingredient. Since the approval ofMETVDOA™ 
(methyl aminolevulinate hydrochloride) was not the first permitted marketing or use of the active 
ingredient thereof, the patent is not eligible for patent term extension based upon the regulatory 
review of METVDOA™. See In re Fisons Pharmaceuticals Limited. 231 USPQ 305 (Coram* 
Pats. 1986V. afFd. Fisons pic v. Ouigg. 8*USPQ2d 1491 (DDC 1988); affd, 10 USPQ2d 1869 
(Fed. Cir. 1988); Glaxo Operations UK Ltd. v. Ouigg. 13 USPQ 1628 (Fed. Cir. 1990). 

In view of the above, the term of U.S. Patent No. 6,034,267 is not eligible for extension under 
35 U.S.C. § 156 based upon the approval of the product METVIX1A™ and the application for 
patent teim extension, filed September 22, 2004, is dismissed . 



Any correspondence with respect to this matter should be addressed as follows: 
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By mail: 



Mail Stop Hatch- Waxman PTE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



By FAX: 



(571) 273-7754 



Telephone inquiries related to this determination should be directed to the undersigned at (571) 



Kathleen Kahler Fonda 
Legal Advisor 

Office of Patent Legal Administration 
Office of the Deputy Assistant Commissioner 
for Patent Policy and Projects 



cc: Office of Regulatory Policy Re: METVDOA™ (methyl amino- 
* HFD-7 levulinate hydrochloride) 

5600 Fishers Lane ■ • ' 

Rockwall n Rm. 1 1 01 FDA Docket No. 2007E-0001 
RockvilIe,MD 20857 



272,7754. 




Attention: Beverly Friedman 



FILED 



IN THE UNITED STATES DISTRICT COURT FOR THE 
EASTERN DISTRICT OF VIRGINIA 

Alexandria Division 2008 JUL I I P |: 52 

1 CLERK US DiSTKiCT COURT 

PHOTOCURE ASA, ALEXANDRIA. VIRGINIA 

Plaintiff, 

Civil ActionNo. \'0M 

JON W. DUD AS, 
Under Secretary of Commerce for 
Intellectual Property and Director of 
the United States Patent and 
Trademark Office, 

and JOHN J. DOLL, Commissioner for 
Patents, 



Defendants. 



PLAINTIFF PHOTOCURE ASA'S 
DISCLOSURE STATEMENT PURSUANT TO 
FED. R. CIV. P. 7.1(a) AND LOCAL CIVIL RULE 7.1(A)(1) 

Pursuant to Fed. R. Civ. P. 7.1(a), Plaintiff Photocure ASA ("Photocure") hereby states 
that (i) it has no parent corporation, and (ii) there are no publicly held corporations owning 10% 
or more of its stock. Pursuant to Local Civil Rule 7.1(A)(1), Photocure hereby states that (i) a 
former subsidiary of Photocure (PCI Biotech Holding ASA, which was demerged in June 2008) 
issued stock to the public in June 2008, and (ii) there is nothing additional to report under Local 
Civil Rule 7.1(A)(1)(a) and (b). 



Respectfully submitted, 



^C<- Ma/ . 



-Date: July 11, 2008 (/CJ- ^C- ft*,/ 

Erik C. Kane (VSB# 68294) 
Kenyon & Kenyon LLP 
1500 K Street, N.W. 
Washington D.C. 20005 
Tel: (202) 220-4200 
Fax: (202) 220-4201 
ekane@kenyon.com 



ATTORNEY FOR 
PHOTOCURE ASA 

OF COUNSEL: 
Richard L. DeLucia 
Deborah A. Somerville 
Kenyon & Kenyon LLP 
1 Broadway 

New York, New York 10004 
(212)425-7200 

John W. Bateman 
Kenyon & Kenyon LLP 
1500 K Street, N.W. 
Washington, D.C. 20005 
(202)220-4200 
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